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I.    ITJTRODUCTION. 

This  study  was  imdertaken   to  evaluate   the  result   of  hodrvorm 
treatTsent  as   InAicated  by  the  hemoglobin  content   of  the   blooi  before   treat- 
rent  and  after  cure.     A  cure   is  understoci  to  be  the  absence   of  hookworm 
ova  in  the  stools  after  two  treatments  as  disclosed  by  a  thorough  micro- 
scopic examination  of  the  excreta  eight  days  after  the  last  treatinent. 

Considerahie   data  has  been  published  3ho\ving  an  Increase  of 
varying  degrees   in  the  hemcRlobin  following  the   treatment    of  hocb.vorm. 
These  reports  are  representative  ar.d  give   the  facts  as  they  were   disclosed 
by  the  records  of  the     respective  areas.      But  it  appeared  to  ve   tiiat  these 
reports  lid  not  present  a  true  picture   of  facts  as  encountered  in  the  course 
of  a  syster-atic   campaign  for   the  control   cf  hootovorm,   for  sone  cf  the  rer:ort8 
did    rut  e.rploy  the  hemoglobin  findings   of  the   sap^  people  while   others  were 
based  on  selected  cases.  It  was  atte?-i:ted  to  redvca   these  varying  factors 

to  a  mini^TTur,  in  the  selection  of  fhe   differnet  zones,   conmunltles  and  cases 
presented  in  this  paper. 

(1)    Source   cf  nraterial. 

A  caitjaign  for  the  control  of  hooltworr.  disease  was  initiated 
during  Septerber  1914  by  the   Governrisnt    cf  Costa  Rica  with  the  cooperation 
of  the   International  Health  Board  of  the  Rockefeller  Foundation.     This  work 
is   still  in  operation.     Th.e  v\Titer  was  director  rf  this  carr.paign  from 
Jan\;a.ry  1,   1S15,    to  1'B.y  29,   1521. 

Puring  the  course   of  tr.is  caarpaign,  which  reached  the  ma;,  or   portion 
of  the  rural  population,   about   three  hijndred  thousand  persons   (300,000)  were 
examined,   and  more  than  fifty   (50)   percent  were  found  infected  with  hooin-orm. 


For   the  ^-urpose   -f,  this  analysis  certain  counties,   comr.risinK  tA'enty-t'VO 
conrunities,  were   selected  whicli  represent  a  fair  sarnie   of  the  lopulation 
as  to  sex,  age,   occuj^ation,   incidence  and  severity  of  infection.     Three 
of  the  counties  lay  within  the   trorical  zones  anl  in  '.vhich  ralarla  is 
enden'ic,   v/hile   the  remaining  counties  represent   the   nonriialaria  zones. 

Of  these   counties  there  were   selected  every  case  pronounced 
cured  upon  raicroscoric  re-exarrdnatlcn  and  having   complete  heroglobin  tests 
before  treatnent  and  after  cure.     This  gives  the  hemoglobin  indices   of  the 
sarre  peo-le  of  the   same  regions  under  two  conditions,   that   of  before  treat- 
nent  ani  aftsr  cure.     No  other  factor  is   introduced.      These  cases  are   tabu- 
lated priirarily  in  acoorlar.ce  with  the  zones  in  which   they  reside,  nalarial 
or  nonrralarial.      In  all     t".:ere  are  2605  patients,  which  are  a  representative 
group  as  to  sex,  age,    occupation  ani  social   status. 

(2)  rescriptlon   cf  Costa  Rica. 

Costa  ■Rica  is   one  of  the  Central  Jfenerican  Ke:ublics   lying  between 
Nicaragua  on  the  north,   Panara  on  the   south,    the  Pacific  Ocean  on  the  west 
and  the  Caribbean  ?ea  on  the  east. 

This  country  has  a  varied  clirrate  due  to  the  broken  and  mountain- 
ous  fcrTation   of  its  topogra-hy.   The  costal  areas  are  low  lying,  rarshy  ami 
highly  raalaricus,    ty-.ical  tropical  zones   of  high  terrperature,  huiridity  and 
rainfall.        Ihe     mountain  ranges,  'A'hich  are   extensions   cf  the  Andean 
systec,   forir  a  central   tableland  with  an  altitude   of  n>:^re   th^n  3000  feet 
which  is   qxiite  salubrious.     Proff  this  tableland  the  mountains  slope  with 
varying  rapidity  to  the   troiical  coastal   zones.      Abmt   fifty   percent   of 
the   population  live   in  the   center   tableland. 


(3)   Occupation  grouping. 

Costa  Rica  is  an  agricultural  coimtry  and  more  than  eighty  ivercent 
of  its  -eople  are  engaged  in  sone  fern  of  agricultural  pursuits.  Cultivation 
is   still  by  the  crude  ancient  methods. 

Bar:ana3  and  cacao  are   produced  on  the  Atl-^.tic   seaboard,   for  export. 
These   are  cultivated  on   large  estates.     The  laborers,    of  which   the  west    Indiaja 
negro  rredominates ,   live   in   srrall   villages,   at   sone   distance   from  the  farms. 
Healthy  to'.vn  sites  are  the  exception.     The  average  wage   is  higher  than  in  the 
ir.ore  healthy  central  tableland. 

Sugar,   coffee,   grains   (   corn  and  beans)   and  cattle   are   the  c'.ief 
products  cf  the  subtropical  regions.     Coffee   is  the     rincipal  ert^ort  crop  of 
the  temperate  zone,  \';hile  grains,  vegetables  and  dairy  -roducts  are  grown  for 
local  consuT"  jtion.     The   numerous   sirall  landowners  live   on  their  farms  but  work 
part   of  each    lay   on  the  large   estates.     Buring  the  coffee  harvest,   in  wViich 
entire   families  are  engaged,   the  migration  of  people   from  district   to   iis- 
trict   is  very  heavy. 

For  the  purpose  of  this  study  the  occupations  are  classified  into 
four  groups,   doiiBstic,   agriculture,   trades  and  school.     This   is  a  sirrple 
grouping  and  fits  the   occupation  distribution  of  the  country.     This   occupa- 
tion distribution  permits  a  correlation  with   the  possible   sources   if  hook- 
worm infection.     The  dome~tic  and  school  groups  are   principally  a  neasure   cf 
environment  and  not    cccumtion. 

(a)   Domestic,   includes  children  under  five  years  cf  age,  house- 
wives and  servants.     Hrusework  either  as   servants  or  housewives  is   the 
principal   occupation  cf  '•his   croup.     During  the  harvest   season,   two  to  four 
months   of  the  year,   women  and  children  over   eight  years   'f  age,   worl:  one   or 
more  hcurs   in  the   field.     Hookworm  infection  in  this  group  is  probably  con- 
tracted about   the  home. 


(b)  Agriculture  represents  the   largest  workln?  grcup.     Thl3  'vork 
calls  for  long  hours   of  toll  under  trorlcal  s-un  -vni  rain.     FconDrloally 
the  farn;  h=iiad  is  in  the  best   situation   of  the  laboring  class   3ml  accoriing 
to  the   star.lards   of  adjoining  countries  the  wages  are  pood.     The  s-rall  farm 
owner  is   particularly  favored  as  he  produce-,   the    food  for  his   farrily  ^ni 
working  part   of  each  day  earns  sufficiently  to  ;roviie  for  some   cf  the 
simple    lu:curies. 

(c)  Trades   includes  artisans,      r-killel  laborers  ^r.i  clerks. 
Skilled  laborers  are   generally   fo^Jind  in  the   larger  cities,  and  they  are 
r.  :t    inoludei  in  cur  statistics.     This  accounts   for  the   srrall  n-'jrrber   cf 
artisans     conprisinB;  our  series.        In  the   S'-all  villages  the   skilled 
laborers  live  under   sirilar  conditions  as  the  agricultural  group,  except 
that  a  larger  proportion   of  the   fornsr  wear  shoes. 

(d)  Schools  represents  the  pupils  atteniing  sc/.ool. 

(4)   Age  grouping. 
For  a  uniforn-.  roet'^cd  cf  reporting  hock.vorr.  infection  by  ages  an 
arbitrary  division  was  made   for  various  age  groups  to  corre3].ond  in  some 
measTire  with  definite  activities  as  v/ell  as   to  inilc?te  probable   sources   cf 
infection.        The  age  groups  are:   0-5  years,  6-18  yegrs,    12-40  years,  41-60 
years  and  61  plus  years.       The   group  of  five  years  and  under   (0-5)    is 
usually   concentrated  about   the  home.      Six  to  eighteen  (6-18)    is  the   sc":ool 
age,   though  this   is  not   quite  uniform  for  fifteen  years   of  age   is  yrobably 
the  average  maximum.       Full  field  duties  are   net  assuned  \intil  this  sige   or 
later.       The  group  from  nineteen  to  forty   (19-40)  years  represents  the 
period  cf  active   field  work  and  forty-one  to   sixty   (41-60)  years  par«-lal 
field  work  svhile  those  above   sixty    (50)  years   life    is  about   the  hoce  aajain. 
Infection  sources   can,  'vith  a  measure    :f  accuracy,   be  pointei  to  -.vlth  a 

c;rouping  cf   this  kind. 
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(5)   TTookworrr  Infaction  rates. 
The  greatest  part   of   t/.e  accas-ible   r-aral  porulation  was 
examined  in  the  course    :?f  the  fieli  orerat'ons  from  P.epte.-ber  1?:14  to 
llarch  31,   1S21.      The  results    cf  this  work  gave  a  hoolcvoinr.  Infection  rate 
of  57.1  percent.     Details  are  noted  in  Table  Ho.   1. 


Table  No.   1 

:                 Rates  for  hoofcA'orn  Infection,   treatment          : 
:                                            ar.d  cure.                                            : 

:                                                                      tNtui'ber 

: Percent   : 

Te^'sus    272331 

:     34.1      : 
:     57.1     : 
.     03,2     : 
:     4?. 5     : 

'.Persons   infected  with  hoolrvorm ISCOIS 

:Itersons  treated   1211S7 

: Persons  cured   51560 

(6)   Sar.itation. 

Privies  were   rarely  fciini  in  the   rural  districts.      In  the   tO'-'.TiB 
the  ;'-ost   i^revalent   tj'pe  of  latrine  was   the    surface   or  shallo'v  pit.     None 
were  flyproof.     Tnese  privies    concertrate  pollution,  vfhi^h.  can  serve  as 
a  reservoir  for  t".e  si:read  r.f  infection  about   the  homes  unless  proper 
precautions  are   taken. 

Puring  the    oeriod  in  review  48424  houses  were   inspected,   of 
these  3046   or  12.4  percent  had  soeb   form  of  privies   on  first  inspection, 
While  during  the   course    of  the  csir.r-aign  16787  privies  were  built,  an 
increase   of  34.7  percent. 

(7)  Herr.oglobin  star.iards. 

Tiie  Tallquist  scale  was  enployed  for  the  hemoglobin  exaplna- 
tion.       The  cfithcd  :f  exa-ination  was  uniform,   the  finger  or  ear  pincturel, 
the  first  'drop  of  blood  wipei  off  after  v/hich  the  s^ecircen  was  taken.  The 
reading  was  nMe  //ith  the   light  coming  froff:  the  back   ml  falling  on  the 
scale  over  the   left   si;Ouldar.     ^.e    first   test   or  that   ^ricr  to  treatrrent 
Aras  ■'jsually  .  ade  in  tlie  homes  during  the   census   taking,    this  as  a  r-'jile 


preceiai  the  treatnant  by  two  or  three  weeks.       The  final    ,   or  after  cure 
STarination  was  invariably  naie  in  the  lal'oratory  office. 

(3)   Listhod  of  calcaxating  hemoglobin  inlex. 

For   the  purpose  of  calculating  the  hemoglobin  indices  the  vali;^ 
given  to  t:;e  scale  grov^iing  is  as  shown  in 
t4ble  nvmber  2,  This  metb.ol  is   of  suffi- 

clent  accuracy  for  hemoglobin   taken  by  t]Je 
tallquist   scale. 


Table  ro.2 

::iemoc?lobin 

Value        • 

:     Tcale 

:   30  to  39 

35           : 

:   40  to  49 

45           : 

:   50  to  59 

55           : 

:  60  to  69 

65           : 

:  70  to  79 

75           : 

:  30  to  89 

85           : 

:  90  plus 

:       S5           : 

II 

HEI-HGLOBITT  BEPOP'P'  treatleiit 
(1)  Hemoglobin  of  Total  Cases. 
The  hemoglobin  index  of  the  total  cases  was  64.5  percent.   369 
persons,   or  14  percent  Ijl5.  hemoglobin  1  ess  than  59  percent  and  1547  per- 
sons or  59.4  percent  l:ad  less  than  59  percent    of  hemoglobin.        The 
Table  nuriber  3. 


:  hemoglobin  by 

nurber 

and  percent   o?  Cases 

Before 

treatment 

:  Hemoglobin    : 

"umber 

Percent    :  Cumulative 

:         Scale        : 

Cases 

:  Percent 

:       30  to  39   : 

53 

2.4    :             2.4 

:      40  to  49   : 

303 

11.6    :           14.0 

:       50  to  59   : 

569 

21.9    :           35.9 

:      60  to  69   : 

612 

23.5    :            59.4 

:      70  to  79   : 

885 

33.9    :            93.3 

:       80  to  89   : 

153 

5.9    :            99.2 

:       90  plus     : 

20 

.8    :          1000 

hemoglobin  scale  group  of  70  to  79  included  the   1  argest  nuriber  of  oases, 
885  0  r  33.9  percent   of  the  total.     Table  nurbar  S  gives  the  distribu- 
tion according  to  the  scale  and     the  cumulative  percent. 


(2)   Hemoglobin  according  to  Hex 
The  1355  males  gave  a  hemoglobin  index  of  54.7  percent  smi  the 
123S  females  an   index  of  63.7  percent.        Of  the  nale3,53.2  percent  and 
of  the  ferale8,60.4  percent  ]:ad  a  hemoglobin  of  59  percent   or  less. 
Table  nimiber  4 


:     IlemORlobin  Scale 

by  Sex 

.   iTvm±i«r.   Percentane 

• 

:       Scale     :!:o.   of 

Cases    : 

Percent        tC-umula 

tive      : 

:                    fiile 

Female : 

I.iale    :Feiral09  I 'ale: 

Fenale : 

:  30  to  39   :      29 

34   : 

2.1   :     3.7    :     2.1: 

2.7  : 

:  40  to  49  :     163 

140    : 

11.8   :   11.3   :   13.9: 

14.0  : 

:   50  to  5S    :     299 

270  : 

21.9   :  21.8   :  35.3: 

35.8    : 

:  60  to  69    :     306 

306    : 

22.4  :  24.6    :   58.2: 

60.4  : 

:  70  to  79   :     456 

429   : 

33.4  :  34.7    :  91. G: 

95.1    : 

:  80  to  89    :       97 

56    : 

7.1    :     4.5    :  98.7: 

^9.6    : 

:  90  vlvB     :       16 

4  : 

1.3  :     ^.4   :100.    : 

100.      : 

4    f,nd    51,    52 
Tabltf'nTOEber/givejl  this  distribution  in  detail. 

The  highest   index  for  the  rrales  was  36.3  percent   in  t  .e 

age  group     19  to  40  ye-^rs  while   in  the  females     tl^e  highest   index  oc- 

cured  in  the  age  group  6  to  18  years,  ■•vhic;.  was  64.7  percent. 


The  least  hemoglobin,   55.9 
pprcent,   occTored  in  the  age 
group  of  $  jl  ears  and  und  er, 
while  in  the  fenales  the   low- 
est   index  was  58.3  percent   in 
the  ager  gro^-v.s  0*  to  5  and 
51  plus. 


Table  ntmber  5 


:3eEOs;lobin 

Index  by  Age  and  Sex         : 

Age 

:o     number      :        j^_^^          t 

Groups 

:  of  Cases     :                        : 

::.^le  :Feraale  :LMe  :FenBle    : 

:     0  to    5 

:     55:      78   :55.9:  58.3     : 

:     5  to  18 

:  624:     545    :53.S:  54.7     : 

:   19  to  40 

:   477:      369    :65.8:  64.3     : 

:  41  to  50 

:  156:     133  :64.5:  64.5     : 

:  51  plviB 

:     34:       13  :65.3:  58.8     : 

(3)  Ilenoglobin  according  to  Age 
The  age  group  of  five  years  and  under  showed  the  lowest  hemo- 


age  group     of  61  plus  with  63.5  percent;  6  to 
13  years  with  64.3  percent,  whil  e  the  groups 
19  to  40     ani  41   to  60  had  the  highest   indices 
55.7  percent   for   t".e  foriiier  and  55,2  for  the 
latter. 


:"emoglobin 

Index  by: 

:                  Age 

: 

:     Group 

Index      : 

:  0     to  5 

57.5    : 

:     £   to  18 

-4.3    : 

:   19  to  40 

55.7    : 

:  41  to  50 

65.2    : 

:  61  plus 

53.5    : 

Ch«rt   No.    I 


Hemoy,lor,in   Indices 

Acoordinc  to   /p;e   Groups 

Before   Trentment  and   />ftor  C^re 


c  <c 


Before   Treatment  I  After  CUre 


lo 


Tlie  distrilutlon  of  cases   in  accoriance  with  the  herroglotln  scale 
shows  that  the  age  group  of  0  to  5  years  ixal  the  1  argeet  mijjiber  of  cases 
in  the  hemoglobin  scale  of  50  to  59,  while  all  of  the  other  groups  had 
the  greatest  n-uri)er  of  cases  in  the  70  to  7C  percent   scale.     This  Is  given 
in  the  following  table. 


Tab 

le   number   7 

:     Hen-.o^^lobin  ar 

.i  percentage 

8  by  Age 

Gro'jns 

:     nerco:;lobin  ' 
:         Pcale 

Age  Groups                           :   : 

Total:  ^-1 

:  6-18   : 

19-40 

41-60:61  :   : 

TOTAL 

26&5  :      143 

:  1270  : 

846 

239:  47     : 

30  to  35 

•33:         8 

:       29   : 

20 

4:     3     : 

40  to  49 

303:       33 

:     139   : 

94 

31:     6     : 

50  50  59 

539:       35 

:     291   : 

163 

52:  11     : 

: 

50  to  69 

512:       32 

:     304  : 

186 

81:     9     : 

: 

70  to  79 

885:       32 

:     444   : 

295 

98:  16     : 

: 

80  to  89 

153:         2 

:       58  : 

67 

23:     3     : 

90  plus 

20:       — 

:        5   : 

15 

1.3:  4.3  : 

: 

30  to  38 

2.4:     5.6 

:     2.3  : 

2.4 

: 

40  to  49 

11.6:   23. 

:  le.l   : 

11.1 

10.4:12.3   : 

50  to  59 

21.9:  25.1 

:  23.8  : 

20. 

20.8:23.4  : 

: 

50  to  59 

23.5:   32.4 

:  25.9  : 

22. 

27.1:19.1   : 

• 

70  to  79 

33.9:   22.4 

:  35.      : 

34.8 

32.8:34.      : 

: 

80  to  33 

5.9:     1.5 

:    4.5  : 

7.9 

7.6:  6.3  : 

: 

SO  plus 

.8:     -- 

:       .4  : 

1.8 

—  :  -'-     1 

(4)[     Hemoglobin  according  to  Occ^^  paticn 
The  agriciolturiat   or  ti]ler  of  the   soil     gave  the  best  heme  glo- 
bin  index,  66.3  percent,  next  ccras  the  trades  or  sld.lled  laborsr  with 

65.3  percent  followed  by  docBstic 
with  53.7  percent  and  school  v;lth 

63.4  percent.       Of  the  domestics, 
the  index     of  the  na  les  is  58.2 
percent  and  of  the   fecales  63.5  per- 
cent.    Of  the   schoolchildren,  the  nale^  hade  the  lovi-er  index,  62.7  percent 
while   the  ferrales  had  64.1  percent. 

Tables  nu  irber     ob  siid  40  derr.cn  at  rates  that   of  the   dor^stics 

both  male  and  feizale ,   the  lowest  hemoglobin  was  in  the  age  grovp     of  five 
years  and  und  er.     The  highest   index  in  the  fer^sles  ws  in  t>ie  ares  6  to 


Table  nm,±i 

r    8 

:   Indices  by 

Occupatioi 

. 

:  Occupation 

:  Total:  :.fc.le 

Ijemaie 

:  P.C. 

• 

:  ?.-.    :  P.C. 

t  TOTAX 

:  64.5   :  58.8 

:  53.7 

:  romeatic 
:  Agriciat. 
:   Trades 
:  School 

:  63.7   :  58.2 
:  66.5   :  6^.5 
:  65.3    :  65.3 
:  63.4    :  62.7 

:  63.5 
':  64.1 

11 


18  years  and  in  the  males  in  the  ages  19  to  40  years.  In  the  occ-jpa- 

tions,  agriciilture  ani  tra;l8s   a:ly  nales  are  recorled,  ar.i  in  these  the 

the  ages  IS  to  40  gave  the  highest   index,  66.9  percent  and  69.1  percent 
respectively. 

($)   Ilaraoglobin  of  Peroons  residing   in  Liilarious   Zones. 

i.^laria  is  enietnic   in  xore  or  less  of  a  severe  for&  in  all   o  f 
the  tropical  regions  and  less  so  in  the  subtropical  regions.       The  higlier 
tablelands  are  free  from  this  disease.       Te  are  therefore   in  a  position  to 
oonjiare  the  hemoglobin  of  groups  coirdng  from  the  two  zones.     T-.e  custonis, 
habits  and  people   of  these  two  zones  are  in  all  respects  con^-arable,   for 
the  pxorpose  of  this  analysis. 

The  hemoglobin  Index  of  the  519  hock-.vorni  cases   (ctired)   living 
in  the  malarions  zones  was  50.7  percent.     Of  the  toteloases,   the  age 


group  41  to  50  years  ga  ve  th€ 


Table  nimber 


taSmoglobin   Iniices  by  Age  and  Sex     : 
highest   index,   it  being  51.4  per-      ;:.klariou3   zones:       Before  Treatrant: 


:  Age  Groups 

Total 

:  1^19 

:  Female: 

P.-  . 

:   P.C. 

:  P.C.  : 

:  T0T;.L 

50.7 

:  50.7 

:  50.7  : 

:  0  to  5 

4S.9 

:  48.3 

:  4r.l  : 

:  6  to  18 

50. S 

:  50.3 

:  51.5  : 

:  ^.9  to  40 

50.8 

:  31A 

:  50.2  : 

:  41  to  60 

51.4 

:  52.2 

:  50.3  : 

:  61  plus 

47.5 

;  49.5 

:  45.0  : 

cent  and  the  lovest  oc cured  in 
the  age  gro-jp     51  plusj    this  was 
47,5  percent.     The  best   index 
aojongst  the  males  was  52.2     per- 
cent in  the  age  group  41  to  50  and  the  lowest,  43. 3  percent  in  tj^e  ares  of 
^  years  and  ijnder.       Tlie  females  gave  a  distinct  distribution,   the     high- 
est   index/ccoured  during  tlie  ages  5   to  18  and     the  lowest,  45  percent, 
in  the  age  grou.  p     61  or  more  years. 

In  accordance  'A-ith  the   occupations   in   the  malarial  zones,    the 
most  favorable   index  was   in   the   trades  or  artesar   grou  p,  with  53.3 
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Chert  No. 


Percent  of  CaeLOB  according  t 

the  Hamoglobln  Scale 
3y  Zone  reaidsnc©.  Before  Tre^. 


(tpt.al    qf  .e^cH   grijup    equals    100    porccni 
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Homoglobin  Scale 


TDtal    Cases 
Malarial    zono    caees 
rion-malarial    zone    cases 


follo.ved  by  the  agricult'jriat  v;^.tVi  51.3  percer.t,   school    vith  51.1  percent 
and  the  lowest  in   the   domestic  having  49. 8  percent. 

(6)   Hemoglobin  of  Persona  residing  in  lion-malarious  Zones. 

The  general  hencglobin   standard  of  the  hookworm  cases  in  the  non- 

nalarious   zones  is  67. S  percent.  Of  the   total  cases   the  highest  herroglobln, 

62.4  percent   occured  in   the  a^es  19  Table  nr^rber    10 


to  40  years  and  the  lowest,  60.8  per- 
cent  in  the  age  gronp  0  to  5  years. 
Tlie  hemoglobin  standard  of  the  cen 


:Eernop;lobin  standards  by  AG5  &  SFX   : 
:Befcre  Treatment.  ITon-iTalaricua  Zs; 


:   Age  Grcuj 


Total:  I'ale 


;   P.C.    :   P.C. 


;   Total  :   67.9  ;  68.3 

:     0  to     5  :  60.8  :  58.8 

:     6  to  18  :  67.4  :  67.1 

was  68.3  percent  and  of  the  women  66.9      :  19  to  40  :  6S.4  :  70.6 

:  41  to  60  :  68.9  :  70.0 

I   61  plus  !  69.0  ;   69.4 


Femal 9 

P.C.  ; 

66.9  : 

53.5  : 

67.6  : 

67.7  : 
67.9  : 
67.5  ; 


percent.        Of  the  males   the  best  ra- 
ting 'A'as  in  the  ages  19   to  40  years,  with  70.6  percent  and  the   lowest   In  the 
ages  5  years  and  under  with  58.8  percent. 

In  accordance  with  occupation  distribution,   these  engaged  in 
a=Ticult-ure   gave  an  index  of  70  percent;   the   trades  73.1  percent;   sci  col 
66.6  percent  and  domestic  56.1  percent, 
Of  the  total  cases,  by  age  in  rela- 
tion to  occupation,   the  dorestics  had 
the  mftxinum  hemoglobin,  68  percent, 
in  the  sige   group  41   to  60  years,   and 
the   lowest   in  tlie  age   group  0  to  5 

years  w  ith  60. G  percent.  Tiie  r^a  les     gave  a  greater  variatlrr  of  the 

indices  in  the  same  age  groups  with  a  maxirrum.  of  71.6  and  a  minLrnm  of 
58.8  percent;  w'nile  in  the  fecales  the  majctmum  occured  in  the  ages  of 
6   to  18  with  a     sliglit  variation  in  the  ages  abcve   tMs.        The  agriculture 


Table  number n 

:  Iniices  by  Occir[r.ation  and 
:  llon-malarlcus  Zones. 

Sex    : 

:0ccupation  : Total  :  I.ial  e 

:Feral  e: 

:         :  P.C.  :  P.C. 

:  P.C.  : 

:  Domestic   :  66.1  :  61.0 
:  Agricult.  :  70.0  :  70. 
:  Trades    :  73.1  :  73.1 
:  School    :  GG.6  :  66.0 

:  66.8  : 
':   67.3   ; 
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and  traie  groups  indicate  that  the  highest  index,  70.5  percent  in  the  fovxsr 
and  75.3  percent  in  the  latter  occurs  in  the  agesg  IS  to  40  years,  rtstri- 
bution  according  to  ocouvation,  age,  sex  is  given  in  tables  nurrber  ^i  fn  an. 


III 

EEl.roGLOEni  AFTER  CURE 

(1)  Hemoglobin  Indices  of  the  Total  Cases. 

The  heiE4globin   standard  after  cure  was  78.8  percent.      This  is  an 

increase   of  14.4  _in    tha  heriOglobin  scale.        The   greatest  number   of  persons 

1096  or  42,2  percent  had  a  hemo- 

Table  nuirber  "l  ?        


:  Hemoglobin  Scale  by  Hunber  and       : 

:  percent  of  Cases, 

After  "ure            : 

:Heraogl  ob  in 

IIuB-ber 

.•Percent  tCunnilat: 

:     Scale 

:               rPercent: 

:   30  to  39 

:               :               : 

:  40  to  4« 

1 

'.       *       I              : 

:  50  to  59 

28 

:      1.1  :      1.1   : 

:  60  to  39 

415 

:     15.9    :     17.      : 

:  70  to  79 

882 

:     33.8  :     50.8  : 

:  80  to  89 

1096 

:     42.2  :     93.      : 

:  90  plus 

183 

:      7.      :  IOC.     : 

globin  of  80  to  89  percent,  while 

1509    or  50.3  percent  had  less  than 

79  percent  of  hencglobin.       The 

trend  to  a  higher  hemoglobin  was 

qiaite  uniform.       Tiais   shifting  to  an        :  70  to  79 

increased  scale  in  the  hemoglobin  is 

(♦  less  than  0.1  percent) 
noted  In  that  before  treatment  93.3 

percent     had  a  l.emoglobin   of  7S  or  less  wliile  after  cure  only     -50.8  percent 
fell  into  t'.is  hemoglobin  group. 

(2)     Hftmoglobin   Indices  according  to  Sex. 
The  males  showed  an   index  of  78.8  percent  and  the  feriales  78.7  per- 
cent.    Tliere   is  practically  no  difference   in  the  hemoglobin  indices  of  the 
sexes  v.'hen   taken  as  sex  only;   but  when,  considered  as  to  occur.ation  and 
age  distribution  the  range   of  liemoglobin  indices  is  q.i:ite  marked.     Tlie  maxi- 
mum hemoglobin  80.2  percent,   .vas   found  in  the   rcale  age  grov.p  19   to  40  years. 
The  lowest  73.4  percent   occured     in  the  female  age  group  of  61  or  more  years. 
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Percent    of    Qaaes    according    to 
Chert  iio.    3  lUe    IIomo£;lobin    3cal«    by    Ags    Groups 

before    Treataent    und    After    Cure. 
(tOital    of   ©aqh   group, equals    lOp   percent; 

'ilCaaes  0-::yr;ar3  6-l3yoars 

!  T  I  T 

50 

0>0>0>0)0>0(0  CT>O>O>O>O>O>l0  00>0>0>0>0>IO 

Hemoe;lobin        to  -^  m  v>  t^  m   3  to>*io<Dc-oo3  tO'*io«ot-oo3 

IlllllCk^  IIIIIICU  IIIIIIP4 


Scale 

0000000 

CO     •"^i    IC    to    t~     CO    Oi 


{  Til 


luo 
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The   ietails  of  sex    iistributlcn  are   giver    in  tables  number     32,    34 
chart  murien  8  . 

T"blfe  nuir.ber    13 


Pill 


:  rerno^'lobin 

ncale  by  Sex, 

Number  ar-1  Percent                  :: 

:!remo?:lobinj_ 

::-ur.ber 

:        Percent          :Cnr:!ul5tlvd   :: 

:       Scale      : 

:.iile 

Fen  ale 

:  Lille 

Fer.-ale  :  I.iale    :  Pemalo : 

:  30  to  39   : 

:            :             : 

:  40  to  49   : 

1 

:       .1 

:     .1   :             : 

:  50  to  59   : 

13 

15 

:     1.0 

1.2   :   1.1   :     1.3   : 

:  50  to  59   : 

225 

190 

:  16.4 

15.3    :17.5    :   16.5    : 

:  70  to  79   : 

454 

438 

:   33.2 

34.5   :50.7   :  51.0   : 

:  80  to  89   : 

564 

533 

:  41.4 

42.9    :92.1    :   93.9    : 

:  90  plu8     : 

109 

74 

:     7.9 

6.1   :100.    :100.      : 

(3)     Hemcglobin  accorling  to  Age, 
In  accordance  v.lth  the  age   grovipings,   the  lo^vest  hemoglobin 
average,   74.6  percent,  was  in  the  ages  of  less   than  5  years,   followed 
by  the  ages  of  61  or  more  years  v.fit;i  77.5  percent  of  hemoglobin,  wliile 
the   otlier  age  grovps  hai  a  fairly  vr.iform     indices   of  75.8  ajid  73.6 
percent.       Table  n-mrber     14       gives  the 
distribution  and  percentage  of  the  nwaber 
of  cases  by  age  aind  hemoglobin  scale. 


Table  No.   14 


tlnde-^  by  Age 

: 

:        AGE       ^. 

Index: 

:     0 

to     5     • 

74.6: 

:     6 

to  18 

78.6: 

:  19? to  40 

78. S: 

:  41 

to  60 

78.8: 

:  61 

plus 

77.5: 

Table  "-uniiber  IS 


:         ::err.-oglobin 

and  Percent' 

ge  by  Age   Grc 

urs-Aft3 

r  C-ure   : 

:       Hentoglobin 
:           rcale 

Age   Grov.-s 

: Total: 

G-5   : 

6-18:19-40   : 

41-cO   : 

5 lulus: 

:     :  TO'-iL 

:  2605: 

143: 

1270:     346    : 

299     : 

47     : 

:     :  30  to  39 

:            : 

:      :  40  to  49 

:         1: 

:             : 

1     : 

:     :  50  to  59 

:       23: 

4: 

9:         6    : 

7     : 

2     : 

:     :  60  to  69 

:     415: 

41: 

193:     134   : 

39     : 

8     : 

:     :  70  to  79 

:     382: 

56: 

4S5:     244    : 

101     : 

16     : 

:      :  80  to  89 

:  1096: 

40: 

540:      368    • 

130     : 

13      : 

:      :  90  pl-as 

:     183: 

2: 

63:        94 

21     • 

3     : 

:      :  30  to  39 

:              : 

:     :  40  tp  49 

:       *   : 

.   .3  : 

:     :  50  to  59 

:     1.0: 

2.8: 

.7:       .7 

2.3   : 

4.3     : 

:     :  60  to  69 

:  15.9: 

28.7: 

15.2:  15.3 

13.     : 

17.1     : 

:     :  70  to    79 

:  33.9: 

39.2: 

35.5:   28.8 

33.8 

34.3     : 

:     :  80  to  89 

:  42.1: 

28.   : 

42.5:   43.5 

:     43.5 

38.2      : 

:     :  90  plus 

:    7.1: 

1.3 

.      5.0:    11.2 

:       7.1 

:    6.1     : 

less 


Chprt  No.  4      UEMOaLOBIN  INDI0E3 
According  to  Occupation 
Before  treatment  and  after  curs 


Before  treataont 
After  cure 
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(4)  Hemoglobin  accorling  to  Occuijatlon. 
The  maxlmTan  hemoglobin  index  after  cure  was  in  the   aigriculture  group 
vith  80  percent,  this  .vas  followed  by  78.8  percent  in  the  artisan,  73.7 
percent  in  the  aclioola  .anl  78.3 


Table  nuvber    16 

rHemoslctin  Indices 
:Sex.   Total  Cases. 

by  Occixpa^icn  &  : 
After  Ture               : 

:Ooc-pation:  Total 

:   ;fele        rFerale    : 

:                     :  P.^. 

:     P.C.     :  P.-.     : 

: Total            :     78.7 

:     73.3     :     7b.7    : 

:Doirestic     :     78.5 
:Agricvlt.    :     80. 
rTrades          :     78.5 

:Schocl          :     77.7 

:  76.2  :  73.3  : 
:  80.  :  :: 
:  78.6  :  : 
:     77.2     :     78.3   : 

percent  in  the  dorreatic.  Of  the 
dome3tic  group  the  inlex  of  the 
females  was  78. 3  percent  and  of 
the  cales  76.3  percent,  while  in 
school  children  the  fenales  had  an 
indes  of  7S.3  percent  .and  raales  77.2 
percent. 

The  highest  index  of  the  agriculturist  and  trades  was  80.3  percent 
occ-uring  in  the  ages  6  to  40  in  the  former  and  6  to  18  in  the  latter. 

(5)  Hemoglobin  of  Residents  of  '..hlarious  Zcr.ss. 
The  hemoglobin  indes  of  the  residents  of  nalarious  zones  increased 
from  50.7  percent  to  68.8  percent.   The  age  rroup  19  to  40  years  gave  the 
maximum  rate,  69.3  percent,  while  before  treatirent  the  masiroum  index  v/as 
i  n  the  ages  41  to  60  years.   The 


sexes  show  practically  no  differ* 
ance  in  the  final  indices.  Of  the 
occupational  groups  the  trades  gave 
the  highest  reading,  72.3  percent, 
but  the  nu-^ber  of  cases  is  rather 
small  to  accept  tliis  as  final. 

The  scholars  gave  a  hemoglobin  value  for  the  toial  cases,  of  G&.3  percent, 
for  the  boys  it  v/as  SS.6  percent  and  for  the  pirls,  70.1  percent.   The 


Table  nucTber  17 

:Hemoglobin 
:*fter  Cure. 

Stanlarls  by  Age 
I;fe.lariou9  Zones 

i  Sex: 

:Age  Gro-'jps 

:   Total   :  !,iale 

Feml: 

:     P.-.   :  P.C. 

T»     -^       . 

!    TOTAL 

:   58.8      :  68.6 

66.8: 

:     0  to     5 

:     6  to  13 
:  19  to  40 
:  41  to  60 
:  61  plug 

:  67.        :  65.6 
:  59.        :  68.5 
:  59.3     :  69. 
:  63.3     :  68.3 
:  65.8      :  58.5 

57.2: 
:  59.4: 
68.9: 
68.4: 
63.   : 
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Chfirt   No.    5 
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iPoraant    of    Caaoa    according    to 
the    Homoslobln    Scalo 
3y    Zono    roi<ii  done©,    Aftftr    Oura. 
1-0 up    eqvals    100    p 


40-49 


50-59  60-69  70-79 

Hemoglobin    Scale 


80- -9 


90 


Total    cases 
:'.alarial    zone    cases 
?Ion-nialarial    zone    caaea 
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Incrsasa   is  neverf.ialeoa  ellgatlj'  greater  for   the  ralee.  Tlie   farrnera   show 

a  hemoglobin  increase   fror  51.2  percent   to  68.5  per:;ent.        The  Icrfistic  hemo- 
glolin  rate  uaa  67.9  percentfor   tJie   total  cases,    .vhile   for    the  iiales   It  was 
66  percent  anl  fcr   the   feinales  68.7  percent.        The   ietalls   are  given   in 
taMe  mirber    41    to  43. 

(6)   Hemoglobin  of  Residents  of  ITcn-nvalarious  Zones. 

Tlie  after  cure  hemoglobin  value  of  the  residents  of  non-malarioua 

zones  was  81.3  percent.  Tlie  men  gave  an  index  of  81.8  percent  suid  the 

wcnfin  81.1  percent.        Tlie  age 

Table  HvirnberlP 

group  19   to  40  years  gave  the 


.•Hercoglobin 

Indices 

by  Age  5 

Sex 

:After  Cxire 

::on-:./i.] 

arious  ^ 

ones. 

:Age   C-rci:ips 

:  Total 

:  J.'ale 

:Fer.^le 

:   TOT.M 

:     81.3 

:     81.5 

:     81.1 

:     0  to     5 

:     77. 6 

:     77.7 

:     77.5 

:     6  to  18 

:     80.7 

:     80.4 

:     81. 

:  19  to  40 

:     82.6 

:     83.1 

:     81. S 

:  41  to  60 

:     81.6 

:      32.3 

:     80.8 

:  61  plus 

:     B1.5 

:     82. 

:     80. 

highest  rating, for  the  total 
cases  82. a  percent,  for  the  cBles 
83.1  percent  and  for  the  females 
81.1  percent.       The  in  lex  of  the 
nale   dorrestics  was  79.2  percent  and  of  the  feniale  81.2  percent  and  the  a^e 
group  15  to  40  years  gave  an  index  of  81. S  percent  in  the   former  and  85  per- 
cent in  the  latter.         The  index  of  the  trades  v;a8  83.6  percent  and  the 
agricult-'jrist  83.7  percent.       In  both  of  these  occtipations  the  ages  19   to 
40  years  also  gave  the  maximmr.  indices,  83  percent  for  the  farmer  and  84.2 
percent  for   the   trade.         retails  are  given  on   tables  nuriber  4/i   to  4^. 

IT 

nscussioH 

(1)  Hemoglobin  Indices  before  Treatment. 
Hone   of  the   contributing  factors  in   the  proiuctlon   of  anemia,   such 
as  severe  field  work,   subnourisluiBnt  due  to  the  lack  of  the  necessary 
quantity  of  food  and  the  general  Insufficiency  of  t'ne  diet,   enderrlc  diseases 
an£  faulty  living  are  co  nslderel  in  this  analysis.        These  hazards  are  opera- 


tive  ,  more   or  leas,    throughou  t     t'le  norraal  life   of  tV.eae  people  and 
affect   the   final  or  after  cure  henicglobin  in   the   Bnme   force  as   fiey 
influenced  the  primary  anenila.        The   recuperative  pov/er ,  after  treat- 
ment which  ca\i8e8  the  expulsion  of  the  hookworm  and  other  intestinal 
paraaites,   is  accelerated  'because  the  digestive  tract  is  better  abl  e 
to  assirrdlate  food. 

T-ia  data  presented  gives  the  heir.ogl ob in  findings,  as   ier.ongtratel 
•under  field  co  nditions,   before   treatrnent  and  after  cure.        Tne   only  varl* 
able  has  been  that   of  taking  two  or  luore  treatments   for  hookworm. 

(3)   Mernoglobin  according  to  Zones. 

The   outstanding  difference  In  the  hemoglobin  indices  before  treat- 
ment is  demonstrated  Uy  coiiparing  the  indices  accordirig  to  residence  in 
malarious   or  non-malarious  zo  nea. 

The  hemoglobin  index  for  all  cases  was  64.5  percent,   for   tl.ose 
living  in  malarious   zones,   50.7  percent  and  those  not  residing  in  such 
regions  57,9  percent.     Tliis  indicates  a  hemoglobin  reduction  of  17.2  per- 
cent due  to  the  hazard  of  residing  in  malarial  districts  when  conipared 
with  the  index  of  the  n on -malar ials  and  a  reduction  of  13.8  percent  from 

the    index  of  the  total  cases. 

Table  IJurber  19 


The  food  factor  as  a  cause 
of  3u?.enla  is  unquestionably 
operative   to  a  greater  ex- 
In  the  malarious  zones. 
risability  and  the   result- 
ant loss   of  time  from  work 
is  a  ixicre  freq.ent   occur- 
ence aaiongst   the  malar  ials,    f-.is   is  reflectei  by  a  red-.cel  food  intake. 
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:  Increase  of 
:  and  Zone 

HemoglobJ 

m  Indices 

by  Fex      : 

:SZX  &  ZOITES 

:Before 
:Treatmt 

:  After 
:  Cure 

: Increase    : 
:                   : 

:       MALE 

:   TO-PL 

:     64.7 

':     78.3 

. 

14.1       : 

:  :.'alariou8 
:  !'on-malar. 

:     50.7 
:     68.3 

:     58.6 
:     81.5 

: 

17.9       : 
13.2       : 

:        JEVALE 
:    ...TOTAL 

: 

:     63.7 

i     78.7 

: 

15.0      : 

:  "..:alaric\i9 
:  ron-rnalar. 

:     50.7 

:     66.9 

:     68.8 
:     81.1 

-'— 

18.1  : 

14.2  : 

Chprt  No.   6. 


/ccordinsi;  to   Resirienoe   in 

Mfllerious   or   Non-Kfelarious   Ref^ions 

Pefore   Treetroent  pnd  After  Cure 


BEFORF  TliEAT'TTIT 


AFTFR  CTTPK 
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(3)  Ilemofilobin  according  to  Occup.--'.tlon. 

Ti\e   chsiracter  of  occupat^.on   gives  the  next  irarke  I  difference  in  the 

hemoglobin  iniices.        The  agriculturist   of  field  worker  :iad  an   index  of 

56. 5  percent,  f.is  is  2  percent  above   the  general  average   of  64.5. 

In   the  itfllarlal  zones  the 

Table  "vr.ber  20 


famer  had  a  hemoglobin  that  was  0.5        :IIenoi'lobin  Iniicea  by  OccuT^ation 

;   Zones. _Bef or e_Tre_atEf»nt 

percent  above  the  average  w.lle  in     :  Occupation' 


the  nonmalarial  zone  it  v/as  2.1  per-   ;__Total 

:  romestic 

cant  above  the  average.     T:iis  record       :  Agricult. 

:   Trades 

is  contrary  to  the  experience  in  other    ;  School 


Total      ;:.alarial;::Qn*n 

P.C  . ;      P.C.      ;P.C. 

64 . 5      ;     50.7      ;  57. 9" 


63.4  :  49.8  :  6r).l 

56.5  :  51.2  t  70. 

65.3  :  5:^.3  :  72.1 

65.4  ;  51.1  ;  65. G 


co^jntries.       To  aiipreciate  the  probable  cause  of  this  variation  the  customs 
tliat  prevail   in  Costa  rJica  must  be  understood.        Tlie  horces  are  -usually  in 
the  iranediate  vicinty  of  the  farms.        Tlie     yard  and  the  bushes  ajnd  trees 
about  the  house   serve  for  the  deposit  of  er.creta.       TliO  field  '.vorlTer  labors 
from  sun-up  to  sun-down.       His  fields   serves  his  needs  for  a  toilet.       The 
cliances  that  he  uses  the   saias  field  or  encotanters  the   sar/je  spot  to  becoro 
repeatedly  infected  is  remote  or  at  best   is  not  as  fr3q.uent  as  those  who 
use   tlie  yard  about   the  house.       He   is  less  eriposed  to  massive  infection. 
TTnile  those  about   the  homes  are  daily  using  their  favorite  bush  or  no:k  in 
the  irnmediate  vicinty  of  the  house.         The  greatest  hazard  is  thus  to  those 
who  spend  the  greatest  part   of  t^ieir  time  about  the  homea  where   soil   infesta- 
tion is  the  greatest  and  massive   infeetions  more  li'ely   to  occxir.        The  re- 
cords  of  the  dor-iestic  and  tliat   of  the  school  groups,  and  these  spend  the 
major  part  of  their  time  about  the  honaes ,   tend  to  confirm  this  conclvsion, 
for  the  minimum  hemoglobin  irdices  were  fojnd  in  these  proupa. 
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Chart  No.    7 


CmiUIATr?E_PEIKI3SIMEL_    ■.        _: 

of  Hemoglobin  according     to    Qc.cupatioi^. 
Before   Trcetnient  and  After  Curo 
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(4)   Hemoglobin  accoriir.e;  to  Sex. 
The  difference  accor.iing  to  aex  was  slight,   the  males  64.7  percent 
exceeded  the  ferialea  63.7  percent  by  1  percent   in   the  total  cases  and  by 
1.4  percent   in  the  residents  of  non-^nalarial  zones.     Tl-.e  hemoglobin  index 
of  the  sexes  living  in  the  nnlarial  regions  was  the  same. 


TAble  Hianber  21 


:  'Ien:o~lobin  Indices  by  Occtctjation.  Sex  and  Zone 

.   Before  Treat. : 

::o:t  ::ALAraAL    : 

TOTAL            :          liAL.'JEI.'VL       : 

:  occupATio:: 

:.^le      rFeir^le   :   I.fele      .'Feeble    : 

:.kle      rFena.le    : 

?F;r;C"E:i'T:Percent:Percent  iPercent: 

PercentFPBr-?nt: 

:   TOTAL 

54.7    :     C3.7    :     5C.7    :   50.7      : 

68.3   :    ••.£      : 

:  ToLestic 
:  Agriculture 
:   Trade 
:  School 

58. E    :     63.5    :     48.5    :  4S.9      : 
65.5  :               :     51.2   :               : 
65.3    :                 :      53.3   :                 : 
62.7    :     64.1    :     50.      :   52.2      : 

61.     :  o-.S     : 
70.      :               : 
72.1   :              : 
65.      :   67.3      : 

Sy  oocupation  and  sex  t.'.ere   is  a  significant   difference.      Tl-.e  ccale 
doiifiitic  gave  an  index  of  53.2  percent  and  the  feraale   donestic  53.5  percent 
In  the  non-calarions   zones  tlie  index  for  the  rcen  was  61.   percent   and  that 
f6»  the  '.voaen  it  was  ^o^^     percent  v.'liile  in  the  malarial  zones  it  was  48.5 
percent  for  the  men  and  42,3   percent   for  thw  v.-onsn.  Tliis  is  an  average 

of  5.3  percent    of  the  hemoglobin  greater  for   tlie  '.voLien   dorfistic  t>ian  tliat 
for  the  oen.        The  greater  ar.enla 
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f c  nd  in  the  males  who  engage   in 
donestic  -vork  nay  be  the  reason  \v}iy 
they  do  not   or  rather  cannot  -under- 
take t:.e  Tis-ual  ccc-opatior.  of  aar. , 


:FxcesB    of  "er-cf-lobin   in   the  f  erale : 
:to  ':he  I.ale.  by  OccuT>ation.                 : 

:          ZOI'TE                :rorr,estic    :   ?c:  ccl    : 

Percent      :   Percent : 

:   TOTAL 

5.3       :     1.4       : 

:  i:on-:.J.larial 
:   Iklarial 

5.8       :     2.2       : 
1.4       :     1.3       : 

that   of  fiell  'vork  as  a  farm  hand.        Ti.eir  excei^iive  ai-enda  prevents  hard 
pliyslcal  labor. 

The  index  of  the  stgricijilt-urist  1»s  66.5  percent,  this  gave  a  spread 
of  8.3  percent  of  hemoglobin  bet./een  the  male  dor..estic  and  the  fanner.  In 
the  non-ma lax ial  zoneo  this  spread  was  &  percent  and  in  the  malarial  zones 
it  -.vas  2.7  percent. 


chart   No,    8         Percent  of  Cnses   according;  \.o 

the  liomopilcbin  Soele  by  Oocupfition  nnd  S«x. 
Before   Tre»tment  nnd   After  cure, 
(totwl  of  eflch  p;roup  equels   100  peropnt) 


S40  MALE  FKMALF 


50 


o;   Oi  05    oi  Oj    o>    to 
Heraop:lobin        to  ■*  in    <d  c-   oo   p 

Sc9le  '    f^ 
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Tie   skilled  laborar  or  traies,  hai  t'ne  hlgheat   hemoglobin  iniax  in 
both  the  malarioua  ani  r.on-nialarioiag  zones.        The  nirber   of  cases  con.- 
prisLng  t;ii8  grou  p  is  rather   scaall   en  which  to  base  final  concl-asicns, 
b-ut   it   does  tend  to  irdicate  that   this  occ-upaticn  is   least   exposed  to 
hookvvorir>  infection,   or  to  other  hazards  thst  produse  anenia.       As  a  gro-p 
they   spend  trie  greater  pa  rt   of  their  time  about   the  hor.BB,   therefore   t"-.ey 
should  have  a  higli  infection  rate  ani  a  low  hemoglobin  index,   if  ovj  con- 
clusions are  correct   tliat  massive  infection  is  «OEEaon  amongst  those  who 
spend  the  greater  part   of  t;ieir  time   in  the  homes.      As  a  rule  the    skilled 
laborer  wears  shoes  and  this  reduces  tiieir   infection  and  severity  rate. 

(5)   Hecoglobin  according  to  Age. 

Tne  lowest  hemoglobin   index  oocured  in  the  ages  under  5  years;    this 
was  7  hemoglobin  units  below  the  total  average.        Tais  is  probably   due   pri- 
XDaxily  to  a  lower  nomal  hemoelobin  standard,   greater  exposure   to  massive 
infections  and  a  lesser  resistence  to  hookv/orm  disease.       There   is  a 
marl^ed  difference  in   the   indices  of  the  males  and  females  of  this  age.   Tiae 
females  exceed  the  nale  index  by  2.9  percent. 

The  highest  hemoglobin  standard  occured  in  the  ages  19   to  50  years. 
Txiis  is   the  period  of  active  latter   in   the  field,   it  als  o     includes   the 
period  of  the  fullest  physiological  activity   of  the  body. 

Trie  areida  rate  of  the  ages  51  or  more  years    based    on      a  small 
n^amter  of  cases    (47)     was  55.3  percent   for  tl  e  males  and  58. B  percent   for 
the  fenales.       This   is  a  striking  difference.        That  this   is   due   to  a  par- 
ticular activity   of  the  disease   in   the   fercales  is  hardly  likely.        Tne 
woEfin  of  Costa  Rica  bear  a  V.eavy  burden  in  labor  and  work  smd  a  further 
burden  of  many  pregnancies.       Tneir  system  is  exliausted  at  an  earlier  age. 
The  wonan  of  the  a^es  5   to  13  years  liave  a  slightly  higher  hemoglobin  in- 
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dex  t^.iat   tJ;e  r^les. 

According  to  acre  an.i  occ-i;pt?.tlon  there  were   striklr.g  varia^lcna.     Tlie 
most  favorable  hemoglobin  index  of  the  dorrestlca  was  In  the  age  gror^p  5   to 
IP  years,  with  65.4  percent   (averapo   of  total  63.4  percent),  w/r  lie   of  the 
farrcer  asA  skilled  laborer  the  ape  group  15   to  40  hai  the  l:ig}iest  inde», 
65.8  percent  for  tl.e   forir.er   (  average   of  t'..e   total  C-.S  percent)   and  68,1 
percent  in  the  latter   (average  of   the  total  65.3  percent).         Ti.ls  picture 
is  r  ather   siiggestive;      the  icsEstic  gro'ap  coim:osed     ali^st  entirely  of 
woEfin   (    89  man      857    v/onen)  present  the  most  favorable  her.oglobln  index 
during  that  period  of  life  when  the  least  derrands  are  made   of  it,   the  ages 
5   to  15  years;  while   of  the  agric-altual  ar.d  traie  grcvps  the  most  favorable 
i  nde«     occured  d-jring  the  period  of  greatest  activity   of  life,  1j   to  40 
years  of  age. 

V 

HEMDGLOBIII  rmCES  AFTER  CURE 

(1)   Hemoglobin  indices   of  the  Total  Cases. 
The  after  cijre   index  of  the  2605  treated  cases  v/as  7B.7  percent.      T:::i» 
is  an  absolute  heicoglobin  increase   of  14.2.        T'ne  individual  variations  of 
her..oglocln  was  inost  marked  both  before  treatment  and  after  cure.     Tlie  final 
hemoglobin  ranged  around  80  percent,   indicating  that  this  point  may  be  the 
norral  standard  of  henoglobinfor  tainfectei  persons.        This   is  greater  than 
the  hemoglobin   index  of  73.1  percent  which  I   found  for   8826  persons  exa- 
mined during  1;18  and  reported  free  fron  :io:kworm. 

(2):iemoglobin  iniices  according  to  Sex, 
The  average  after  cure    lemoglcbln  for  the  uales  was  7S.3  percent   and 
for  the  females  73.7  percent.       Prior  to  treatment  the  nales  liad  an  index  of 
one  percent  greater  than  the  fenales,  this  difference  does  not  persist  after 
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cure.       In  botli  sexes  the  higlieat   index  occvfed  in  the  age  grox^p  19   to    40 
years.  The  lovast   l.-dex  of  the  icales  occured  in  the  age  group  of  5 

years  and  -under  and  in  the  feBialea   in  tlie  groop  of  61  or  more  years. 
T:ie  difference  between  the  laaxiniUiu  Index  and  the  minimuin  index  in  the 
nales  is  5.6   of  her.oglol  in  and  in  the  fenales  5.9  of  hemoglobin. 

Tab  1  e  ITwber  23 


F.apjga   of  ireiiiOKlobin  Indices  by  Sex  Sc  Age.   After  Cure      ; 
Lkximum         ;         Ivlinimum       tliff. : 
[gb.    .   in     : 


PZX 


-'■erore 
tTreatpent 


After 
Cure 


Iiale 


Feiaale 


in 
Arb  Grup 


19-40 


6-18 


Ilgb. 
Index 


64.7 


in 


Age   Grp; Index   ;Hgb, 


)-5     :  55.:-    ;   10.9; 


0-5     :  58.8   :     5.9: 


0-5      :  74.6    ;     6.6; 
614-;  73.4   ;     5.9; 


The  above  table   shows  tliat   in  the  males   the   difference  between  the 
maxirauir.  and  mininwm  hemoglobin  indices  was  red^iced,   after  cure,   to  about 
one  half  of  \*iat  it  '.vas  prior  to  treatment,  frorr.  10.9  percent  to  5,6  per- 
cent, vvi.ile  for  the  feinales  the  difference  renainel  vmchanged. 

(3)  Hemoglobin  indices  according  to  Occupation. 
Of  the   total  cases   t>.e   farrer  gave  the  highest  after  core   index,   that 
of   80  percent.     Trade  and  doir^estic   followed  '.''ith  78. G  percent  and  the 
scliclars   .vith  the   least,   77.7  percsnt   of  hero'lcbin.        Tne     rcales     shew 
tlie   greates  her.cglobin  spread,   3.8  percent,  bet'veen  the  domestic  and  tlie 
agriculture  groups.       The  hemoglobin  difference   of  these  occupations 

as  reduced  from  8.3  percent  before   treatr^nt  to  3.S  percent 

at   after  cure.        TIae  male  dorestic  a^jpariulitly  has  a  greater  regenerative 

,the   finfll   hrinocJ.pbin      ^   , 
po-er,   for  .-.is  gain  is  greatest  though    /  falls  a:  crt   of^the   total  average. 

The  women  sl'iow  very  little  difference  in  the  hemoglobin  indices 

accoriinr  to  cccTipT.tion  grcji-s. 
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Chart   fjo,   10 
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Chart   No.    11  ""ercent   of   Cases    />ccordinr   to 

the   Homop:loV'in  Sonlo  end   Occunntion 
^<?for«   Treptmont   anc"    after  Cure 
(total  of   each  p;roup  eqtje  Is   100  percent) 
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Table  :;viinber24 


:  Tlen^oglobin  Indie 

es  by  Occuiatior.,   Sex    .nl  ^'one. After  Cure:      : 

: 

:       Occupation 

: 

TOTAL        :       MAL.\ni075 

ro::-:.L'L;riG'T  : 

:.kle     :Faiiiale:  Lfele      :Feinale 

:.'ale  :Ferale: 
P.C.    :  P.Ci   : 

P.C.    :     P.O.:     P.C.    ::P.c. 

:     TOTAL 

78.3    :      78.7:     53.6    :   :8.8 

81.5   :  81.1   : 

:     romeatic 
:     A^ricultruTe 
:     Traiea 

:     School 

76.2    :     78.8:      V^.      :  68.2 
80.     i             :     68.5   : 
78.6   :             :     73.8   : 
7'. 2   :     78.3:     68.5   :  70.1 

73.2  :  81.2  : 
82.7  :  : 
83.6  :  : 
79.4  :  80.5  : 

r  ::pb.   r.praad 

3.8   :       0.5:       6. a    :     l.S 

4.4    :      0.7    : 

Tl'ia  heinoglobin  inlex  of  the  woman  domestics,  prior  to  treatment,  v;a8 
5.3  percent  greater  than  that  of  the  men  doiaestics,  but  after  zwce   this 
difference  was  reduced  to  2.u  percent.     Of  the   school  c.iiliren  the  greater 
primary  index  of  the  girls  -vas  reduced  from  1.4  percent  prior   to  treatment 
to  0.5  after  cure.   Hers  again  it   is  demonstrate!  that  those  '.vith  a  lower 
primary  hemoglobin  show  a  proijortior.ately  greater  increase  after  ciore. 
The  following  table  shows  this  clearly, 
Teble   number   25 


5ange  in  Hemoglobin  Indices  by  Sex  and  Occupation 


Occupation; 


:  :a.le  :FeiDale:  riPFSS 


ig^ij,  :  Before  Treatment   :  58.2  :  53.5  :   5.3 
:  After  Cure       :  76.2  :  ?8.8  :  2.6 


School 


:  Before  Treatment      :  52.7    :  64.1   :     1.4 
:  After  CTure ;  77.5    :  78.3   ;     0.8 


<4)  Hemoglobin  of  Hesiients  of  "..^laricus  Zones. 
The  residents  of  malarial  zo  nes     experienced  a  hemoglobin  increase 
from  50.7  prior  to  treatitent   to  68.7  percent  after  cure.       Tlii-s  ii  an  im- 
provecent  of  13  hemoglobin  units.  The  highest   index,  63.3  percent,  was 

Been  in  the  group  19   to  40  years  of  age  and  t'.\e  least,  65.8  percent  in  the 
ages   of  5  years  or  less.  Of  tlie  males  the  ages  19   to  40  had  the  maxiraum 

index,  G9  percent,  and  t:;a  least,   30.6   percent   in  the  agea  uider  5  years; 
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while  of  the  fanalea  the  agea  6   to  18  years  ixad  the  beat  hemofclo^^ln  index, 
09 .4  percent  and  the  least   in  the  age  group  of  51  or  more  years. 


Table  Uu:- 

ber 

2f^ 

:  ".eiiiOf;lobin 

Indices  by  Occupation,   ?.e:<.   ":  Zones. Aft>?r  Cure; 

:  Age  GrotipB 

. 

TOTAL            :     :.WLA!^ioirs 

::o::*;.:alai^ic':s 

Lille     iFsaale:  I.ale 

:Petiale 

Male    : Penal : 

P.C.    :   P.C.    :  ?.C. 

:     P.C. 

P.O.:  P.O.: 

:      TOTAL 

78.8      :  78.7    :  68.6 

:  58.8 

81.5   :  81.1: 

:       0  to     5 

:       6   to  18 
:     19  to  40 
:     41  to  60 
:     61  pl-ofl 

74.6      :   74.5    :  66.6 

78.1  :   78.9    :  68.6 

80.2  :  79.3    :  59. 
75.2     :   78.4   :  68,3 
79.1     :  73.4   :  68.5 

:  67.2 
:  69.4 
:  68.9 
:  68.4 
:  63. 

77.7    :   77.5: 
86.4;  31.    : 

83.1  :  81,8: 

82.2  :  80.8: 
82.      :   80.    : 

:     "Igb.   Spre 

ad 

5.6      :     5.9    :     2.4 

:     6.4 

5.4  :     4.3: 

Table  nmciber  p? 


The  range  of  tlie  ..emoglobin  according  to  occupa^.ion  is   of  a  similar 
character.  The  trades  had  an  i  alex  of  72.8  percent   follo'ved  by  scholars 

with  6S.3   ,  agricTolt-ure  68.5  and  domestic  ■37.9  percent.       The  domestics 
had  an  after  c^x^e  index  that  was  2.2  percent  greater  for  the    women    t'.an 
that  for  the  men,  while   the  difference  between  the  sexes  prior  to  treatment 
'.vas  only     1.4  percent. 
This  is  t;:e   only  excep- 
tion erxountered  w'Aere 
difference  in  the  hemo- 
globin is  not  rediiced  af- 
ffer  c-ure.       Tiiis   is  shown  in  table  number  r?    , 

The  normal  hemoglobin  of  residents   of  malarious   zones  uninfected 
with  hook.vorn:,   is  aro-jni  70  percent  if  the  after  cure  findings  can  be 
accepted  as  correct. 

(5)   "ecoglcbin  of  P.esidents  of  Ilonwiialarious  Zones. 
■Sae  patients  residing  in  non-milarial  zones  gave  an  after  cure   index 
of  81.3  percent  an  increase  from  67.9  percent.       The  most   striking  irtj.rove- 
ment  wa»  noted  in  the  age   group  of  5  years  and  under  being  15.3  percent, 
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Chart   No.    13  feroenx.   oi    uobps   Bccorclinfi:  to 

the    Hemoglobin  ScrIs,    Occupption  nnd 
:<one. 
Pefore   Treotment  enrl   After   cure, 
(totfll  or  eeoh   Rroup  eqiiels   100  percent) 


Hemoe;lobin 
Scale 


II      I      I     I    a 


MALAHIOFS    70MF  NOW  M* T,« TJIprf;    T*^ 

SCHOOL 
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Accorc'ing  to  occnnntion  the   domestic    ^ro'in  hn(^.   nn   Innrens^   of   IS   Vi^morlo^ln 
units.      These  ere   the    croups  thpt   hnd   thn   lowest   heinop;lobin  in('ic«B   before 
treatment  nnd  therefore   exnerienced   the   grentest   inorwnse   to  brintr  their 
hemoglobin  to   nn  pverBR;e   stsnc'prc'   for   the  uninfecter',   -^bich  is   fron   Rn  to 
82   Percent. 

The   difference   in  the   after  cT»re   heraorlo^in  between  +  he   resl««rntp 
of  melerioiis   zones   end   non-malarious    zones   oersists   -  thoupib  not   ps   jrreet   - 
as   that  encountered   before  treatment.      This   difference  was   reduced   from 
17.2  to   13.4  of  heraoBilobin.      A    ereeter    cpin  of  4.R  herao^lobin  uni  +  s  by  those 
■with  a    lower   initial   index,    end   the   ^inel   hemof»:]  of^in  indices   of   these  two 
zones   show  e    lesser   difference  by  this   amount. 


SmiMARY 


Viewing  the    increase   of  hemof!;lobin  on  e   o^rcentapie  basis   to  that   of 
the   hemoglobin  before   treatment    it   is   noted   thpt  the  total   oases      had   p'i 
improvement  of  22  rercent,    the  •    :   Table   Mumber  28 


males   21.7  percent   end   the  fe- 
males  23.5   oercent.      Table   num- 
ber     28     demonstrates   that  the 
age   group   5  years   and  under,    of 
the  total   oases,   mrl-'s   pnd   fe- 
males  had  the   greatest   percent- 
age  of  hemoglobin  increase   like- 
wise  this    group   had  the   lo-vest 
henoglot-in  to   start  with. 


Hemoglobin 
Percentage 


Index  by  Age   and   Sex.      Total 
Incr^pse   after  Cure 


SF>:   and 
AGE 


TOT»L 


FKI-IA.LE 


TOTAL 

0  to      5 

<^  to   18 

19   to   40 

41   to    -^O 

1^1   plus 


m 


MALErO 

«  to    18 

19  to  40 

41  to   60 

«1  nlud 


FEW.LF:    0-5 

6  to  18 
19  to  40 
41  to  f^n 
61   plus 


before 
Treat. 


'^4.7 
^^3.7 


57.5 
■^4.3 
65.7 
'55.2 
63.5 


55.9 
63.9 
'?-';.  8 
R5.8 
-^5.3 


58.8 
'',4 . 7 
^^4.3 

'=;4.s 


«fter 
Cure 


7P.8 
78.7 


74.^5 
78.6 
78.8 
7R.B 
77.5 


74.6 
78.1 
80.2 
79.2 
79.1 


74.6 
7'\9 
79.3 
7P.4 
73.4 


Amount :    ^ .   C , 


14.2    :    22.0 


14.1 
15. 


21.7 
23.5 


17.1 
14.3 
13.1 
13.6 
14. 


29.7 
22.2 
19.9 
20. '8 
22. 


Twrr 

14.2 
13.4 
14. '5 
13.° 


22.2 

20. 

22.*? 

21.1 


15, « 
14.2 
15.0 
13.9 
14.6 


2*5.8 
21.9 
23.3 
21.5 
24.8 
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Tae  niininwm  increase   occured  iti  the  age  group  IS   to  4C  yaara   of  the 
males  ar.i  6   to  18  years  of  the  fenales.        Tnese  age  grouijs  }ial  the  best 
hemoglobin  indices  before  treataient. 

The  inhabitants  of  the  malarious  zones  had  a  flat  herriOglobln  inoreaae 
of  18,  vvhich  is  an  iioproveinent  of  35.5  percent.     The  greatest   irnprovement 
occured     in  the  ages  61 
or  more  yesirs.      Tiiis  age 
group     also  had  the  lo'.vest 
hemoglobin  to  start  v/ith. 
The  miniraun  increase  occured 
in  the  age  grouj.  41  to  60 
of  the  niales  and  6  to  18 
of  the  feirales.     These 
groups  liai  the  :iigl-iest   in- 
dex before  treatment, 

Tlie  residents  of  the 
non-iralaurial  regions  exper- 
ienced a  hemoglobin  increase 
of  13,4,   or  19,7  percent. 
This  is  4.S  hemoglobin  units  less  than  the   increase  that   occured  in  the 
^patients  living  in  ralarious   zones,  Of  t;;e  non-rtilarial  case^   the 

greatest   increase  v;a8   shown  by  the  fer-ales  wjjtch  was  14,2  hemoglobin  "'.u-.its 
or  21.2  percent,     Aocording  to  age  the  greatest   ingprovei.ent  v;a8  had  by 
the  ages  5  years  and  under;   16,8  hemoglobin  ijnits  or  27,5  percent,     Tlie 
fenales  and  the  age  gro'.ip  of  0  to  5  had  the  lowest  indices  before   troat- 
n«nt.       The  least  inproveinent   is  noted  in  the  age  grou  ps     as  follows: 


Table  ::u:ber    ?? 

:"emoglob;n  Index  by  Age  and  Sex, 

giving: 

: increase  after  cure.   VJ'L.^J 

10"^  7.oi:es       : 

:  SFX  ahd     :Before 
:  ACE              : Treat,' 

After 
Cure 

Licrease        : 

Ar.-.o^jnt : 

P.C.   : 

:   TOTAL          :   50,7 

68.7 

18.   : 

35.5   : 

:    "  MALE        :   50.7 

58.6 

17.9: 

35.2   : 

:    "  FEi.lALE   :   50,7 

68.8 

IB.I: 

35.7   : 

:  TOTAL          : 

: 

:     0  to  5      ;   49, 

67. 

18.    : 

36.7    : 

:     5  to  18  :  50.9 

6S. 

18.1: 

35.     : 

:  19  to  40   :  50.8 

62.3 

18.5: 

33.4   : 

:  41  to  60   :  51.4 

68. 3 

lo.S: 

32.8    : 

:  61  Plus     :  47.5 

65.8 

18.3: 

38.5   : 

:  MALE           : 

: 

:     0  to    5   :  43.3 

6G.5 

.     13.3: 

37.3    : 

:     5  to  18   :  50.3 

68.6 

18.3: 

35.3   : 

:  19  to  40   :  51.4 

69. 

.     17.5: 

34.2    : 

:  41  to  60  :  52.2 

:     68.3 

:     16.1: 

30. 3  : 

:  51  pU.8     :  4?.5 

:     68.5 

:     19.0: 

38.3   : 

:  TEllXLE       : 

: 

:     0  to    5  :  49.1 

:     67.2 

:     le.l: 

36.3   : 

:    6  to  18  :  51.6 

:    6:. 4 

:     17.8: 

34.4:: 

:  19  to  40  :  50.2 

:     68.9 

:     13.7: 

37.2   : 

:  41  to  60  :  5<:.3 

:     68.4 

:     13.1: 

35.9  : 

:  61  plus     :  45. 

:     63. 

:     18.0: 

40.0:: 
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of  the  total  caaeo  31  years   or  wore  '-Itu  18.1  percent  a.-.l  cf  the  trale  orA 

feiiale      In  the  apes  41  to 

Table  "vu-.ber     3o  


60  yearo  •.vlt-.  incre  isas   of 
17.4  percent  for  tlie  fcrraer 
and  17,8  percent  for   the  lat- 
ter.    These  age  groiips  aiso 
had  the  lowest  heraoglcbln  in- 
dices   to  start  with. 

The   occupation  groups 
a^80  deiEonatrate  that   the  great 
est  hemoglobin  and  percentage 
increases  oc cured  in  tr.ose 
having  had  the   lo'.vest  hemo- 
globin index  prior  to  troat- 
osnt.       The  doroestics  and 
scholars  with  the  lowest  inicial 

indices  experienced  heraogiccln  increases   of  23.4  percent  and  22.5   i«rcent. 
Of  the  residents  of  the  non-rualarial  zo  nes     these  occupjtions  also  gaVe  the 
cost  favorable   increase  wVille   of  the  residents   of  the  malarial   zones  the 
greatest  ic^-rover-ent   occured  amongst  the  trade  or   skilled  laborers.     The 
least   iE^'rovecfint  was  noted  in  the  agriculture  grouj. 

Tliere  appeared  to  be  a  uniform  tendency   for  the  hemoglobin     to  re- 
gister a  distinct  rise,   after  cure,   reach  a  certain  definite  level  and 


rlleraonlobin 

index  by  Age  il:  Sex;   showing   : 

: increase  After  Cure 

.  ::oi:--'AL4PiO"P 

zo:ir: 

:   SEX  and 
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:Treat. 

:After 

Incr 

eojje    : 

:  AGE 

:Cure       : 

Airiovjr.t 

.pTc: 
13.7: 

:   TOTAL 

:  57.9     :  81.3 

_i3:.:<:' 

:   "  MtLT" 
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13.2: 

19.3: 

:  "  Fir:.j\LE 

:G6.9 
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14.2: 

21.2: 

:   TOTAL 

: 
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:  77.5 

15.3! 

27,5: 
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:  57.4 
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13.3: 

19.7: 

:  19  to  40 

:  69.4 
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13.2: 
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:   81.6 

12.7: 

18.4: 
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is.gi 

32.1! 

:     6  to  18 

:  57.1 
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12.5: 
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:  70. 

:  82.2 

12.2: 

17.4: 
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:  82. 

12.5: 

18.2: 

:  Wl'JiLZ 
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; 
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:  15. e! 

24.    : 
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•  13.4: 

19.8: 
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^4.1: 

20. B: 
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3tay  there.     Tiese   levels   are  probably  tlie  norral   ataniards  for   the  res- 
pective grc'-ips."        T^iese  levels  are  iraterially   lower  than  t].oae  accepted 
for   terj:ernte   or  non  hoolr.vorin  ir.festel.  r^gione.      Tl.is   lowr    gtandard  is   ivie 
to  other  aaienda  proixicin;'  factors  operating  where  hookworm  /^d  malaria  are 
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; Hemoglobin 

Ir.iex  by  CCmPATIC::  cxxl 

zo::s  : 

*  ?i:o-.vinK  pe 

rcentare   increas 

e  After 

Cure    : 

: Occupation 

Before 
Treat 

:  After 

:  C-i.ire 

Lie  re 

ase        : 

:  &  Zone 

AiiiO-jnt : 

P.C.   : 

:    TOT^ii 

54.5 

:  78.7 

14.2   : 

22.0  : 

:   Domestic 
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15.2  : 

24.      : 
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:  80. 

13.5   : 

20.3  : 

:   Trades 

65.3 

!  78.6 

13.3   : 

20.4  : 

:  School 

53.4 

:   77.7 

1«.3  : 

22.6    : 

:  Lklarial 

:   Total 

50.7 

:  68.7 

18.     : 

35.3  : 

::roiisstic 

49.8 

:  67.9 

18.1   : 

35.3   : 

::  Agricia. 

51.2 

:  68.5 

17.3  : 

33.8  : 

:   Trades 

53.3 

:  72.8 

19.5   : 

36.6   : 

:  School 

51.1 

:  59.3 

18.2  : 

35.6    : 

:  "onl.Ialar. 

: 

: 

:   Total 

67.9 

:  81.3 

13.4  : 

19.7  : 

:  romestic 

:  55. i 

:  81.1 
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:   Trades 
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:  School 

:  56.6 

:  79.9 

:  13.3  : 

13.9   : 

VII 
COirCLUSIOITS. 

1.  The  hemoglobin  standards  of  the  hookworm  cases  considered  in 

this   study  was  demonstrated  to  be  as  follows: 

Total  Cases 54.5  percent 

Residents  of  "..Malarious  Zones 50.7  percent 

Residents  of  Ilon-malarious  Zones. ..  .57.9  percent 

2.  Accepting  a  hemoglobin  index  of  67.9  percent  as   that  repre- 
senting tiie  average  grade  of  anemia  prodijced  by  an  xTncorq;llcated  case   of 
hookA-orm  disease;   the  anemia  loss  due   tc  malaria     is    17.2  hemoglobin 
nits.        (57.9  minus  50.7) 

3.  The  field  -.vorker   or  agricult'^xe  showed  the  least  aneriia  and 
those  workir-s  about  the  holies,   domestlcB,  the   greatest  ai-emia.       This 
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indicates  tliat   soil  i^cl-i'-ion  is  greater  about   the  home3,  which  is  a  fact, 
and  that   the  liafcard  of  repeated  and  laaosive   Infection  ie  gre^vteet   to  those 
who  are  exposed  to  t  lis  pollMtion  hy  their  duties  keeping  them  about   the 
hoiaas.  r.iis  condition  is  also    leir.onstrated  to  "be  operative   in  the  age 

groups  who  are  confined     about   the  houses;   0  to  5  years  and  61  plus  years. 

4.  There  was  no  significant  difference   in  the  her^og^lcbin  indices 
of  the   sexes  according  to  total  cases.        Tae    sexes  did  show  a  distinct 
variation  when  considered  according  to  their  occuxjations.        Tlie  hemoglo- 
bin index  of  the  '.voraen  exceeded  the  rnen  by  5.3  percent   for  the  dorneetlc 
sind  1.4  percent  for  the  schoolchildren, 

5.  Two  or  more  hoolD-'orn:  treatp«nts  increased  the  heisoglotin  indices 

to: 

Total  Cases 78.7  percent 

Residents  of  I.^larioua   Zones 68.8  percent 

Residents   of  ITon-malairious   Zohes 81.3  percent 

6.  The  anenla  production  of  hookvvorm  disease  is  therefore: 

Total  Cases 14.2.heBaoplobln  •units. 

Residents  of  L^larious  Zones 18.1  hemoglobin  units. 

Residents  of  ITon -malarious  Zones. 13. 4  hemoglobin  units. 

7.  Ilie  hemoglobin  loss  was  greatest   in  the  residents  of  r.alarious 
zones      vhich  is   indicative   that   their  general  resistence  was  less   or  re- 
duced and  that   other  anemia  producing  factors,  as   that  cf  fa\^lty  nvtrition, 
were   operative. 

8.  The  greatest  hemoglobin  gains   occtifed  in  those  grc-.:js  having 
the  mlnim'.-ri  heraoglo'  in  prior   to  treatment  for  hookvcrm  disease. 

9.  A  definite  re  c-iper-^tive  po^ver  in  the  hemoglobin  "'v-.s  been  shov.n 
to  have   occured  following  treatment.        Tliis   increase  sesrns   to  be   lirlted 
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to  a  certain  DBxlTnun  point   in  the  hemoglobin,  wliich  nay  be  the  nomal 

hemoglobin  standard  (with  individunl  variations)    for  the  popolition  as 

a  whole  and  for  fie  two  health  zones.       This  normal  Viemoglobin  ttandard 

i8   rapprcxinately  for  the; 

Total  Cases 8C  percent 

Residents  of  I.ialarioua   Zones 70  percent 

Residents  of  '!'o  n-roslariouB  Zones 82  percent 

10.  These  co^-clrsions  are  applicable  to  the  conditions  in  Costa 
Rica  as  disclosed  by  the  analysis   of  the  2G05  cases  comprising  this  series, 

I  v/ish  to  acknoweldge  the  helpful  assistance  of  ;.Iatie  '..I  ?.c".apiro 
in  the  preparatior.  and  tabiilation  of  the  data  from  the  crude  fecor^.s. 
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Hook-^cnn  Cases 

Hemoglobin  before  Treatment  and  after  Cure 
By   Sex  and  Age  Groups 


Tnblp  No.  32 




:Hgb       • 
: Scale    : 

TOTAL  CA'SES                                                                     : 

AGE     GROUPS                                                       : 

Percent!   Total   \ 

0-5  ; 

6-18    . 

19-40      . 

41-60     \ 

61  plus       : 

M 

c 
1 

St 

o 

1 

.Total 

IDO.    :   1366      • 

65       : 

624      • 

477 

166        • 

34              ; 

: Index 

-        :  64.7 

55.9    • 

S3. 9 

65.8 

65.? 

65.3        : 

: 30-39 

2.1   :       39 

3 

16 

7 

3 

: 

: 40-49 

11.8    :     163 

17    • 

72 

54 

16 

4            : 

: 50-59 

21.9    :     299 

17 

144 

90 

39 

9             : 

:60-69 

22.4    :      306 

12 

152 

103 

33 

6              : 

: 70-79 

•     33.4    :     456 

14 

212 

162 

56 

12             : 

: 30-89 

7.1    :       97 

2 

25 

48 

19 

3             : 

"1^ 

:90 

1.3  :       16 

- 

3 

13 

- 

: 

a 

0) 

o 
o 
< 

: Total 

100.    :   1366 

65 

624 

477 

166 

34            : 

:  Index 

-      :  78.8 

74.6 

78.1 

80.2 

79.2 

79.1         : 

: 30-39 

_ 

« 

« 

. 

- 

: 40-49 

:       0.1    :       1 

. 

_ 

. 

1 

: 

: 50-59 

:       1.0   :     13 

•        2 

6 

:     3 

2 

: 

t60-69 

:      15.4   :   225 

20 

99 

:  76 

25 

5             : 

:70-79 

:     33.2    :  454 

23 

239 

:130 

:       49 

13            : 

:80-89 

:     41.4    :   564 

•      18 

251 

:  206 

76 

:         13            : 

:90 

:       7.9    :   109 

:       2 

29 

:     62 

:       13 

3             : 

w 

i 

+> 

OS 

u 

: Total 

:     100.    :  1239 

•     78 

:  646 

:  369 

:     133 

:         13             : 

: Index 

:         -     :     63.7 

:     58.8 

•     64.7 

:     64.3 

:       64.5 

:         58.8         : 

: 30-39 

:       2.7   :     34 

•       5 

13 

:     13 

:         1 

:           2             : 

:40-49 

:     11.3   :   140 

:     16 

67 

:     40 

:       15 

:           2             : 

:  50-59 

:     21.8   :  270 

:     19 

:   147 

:     79 

:       23 

:           2             : 

:60-69 

:     34.6   :  306 

:     20 

•   152 

:     83 

:       48 

:           3             : 

i70-79 

:     34.7    :  429 

:     18 

:   232 

:  133 

:       42 

:           4             : 

^\^ 

:  80-39 

:       4.5   :     56 

:     33 

:     19 

:         4 

:           -             : 

^ 

:90 

:       0.4    :       4 

_ 

9 

:       2 

: 

:           -             : 

f-: 

i 

: Total 

:     100.    :  1239 

:  ,  78 

:  646 

:     369 

:     1Z3 

:        13            : 

: 

: Index 

:         -     :     73.7 

:     74.6 

:     78.9 

:       79.3 

:       78.4 

:         73.4         : 

: 30-39 

_     . 

. 

. 

. 

:           -             : 

:40-49 

•     . 

. 

: 

: 

: 

:           -             : 

: 50-59 

:       1.2   :     15 

:       2 

:       3 

:         3 

:         5 

:           2             : 

:60-69 

:     15.3  :  190 

:     21 

:     94 

:       58 

:       14 

:          3            : 

:70-79 

:      34.5    :   428 

:     33 

:  226 

:     114 

:       52 

:           3             ; 

:80-89 

:     42.9    :   532 

:     22 

:  289 

:     162 

:       54 

:          5             : 

:90 

•       6.1    :     74 

: 

:     34 

:       32 

:         8 
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Table   No.    33 


flookworm  Case a 
Malarial   Zones 

Hemoglobin  before   Treatment   and  after   Cure 
By  Sex  and  Age 


:            :Hgb 
:            :Soale 

MAI£                                                                  : 

AGE     GROUPS                                                      5 

Percent 

Total 

0-5 

6-18 

19-40 

41-60 

61  Plua        : 

:     ^     :Total 

100 

280 

:     18 

119 

100 

36 

7               : 

:      §     : Index 

- 

50.7 

48,2 

SO.J 

51.4 

~  ¥2  .r- 

4^.5          : 

:     ^     :30-?9 

1.7 

5 

: 

3 

2 

- 

• 

:      i     :40-49 

45.6 

128 

12 

55 

48 

u 

4           : 

:     H     :50-59 

46.7 

131 

6 

56 

42 

24 

5          ": 

:      (D     :  60-69 

4.2 

12 

- 

5 

8 

1 

• 

:      o     :  70-79 

1.8 

4 

- 

- 

4 

- 

: 

:      -6     :  80-89 

- 

- 

- 

- 

- 

- 

: 

:      "     :90 

- 

- 

- 

- 

- 

- 

: 

:            :Total 

100 

280 

11 9 

100 

36 

7           : 

:            : Index 

- 

63. G 

66.6 

68.6 

69 

68.3 

68.6           : 

:           :56-39 

- 

- 

- 

- 

- 

; 

:      £     :46-49 

- 

- 

- 

- 

- 

- 

: 

:     5    :56-5& 

3,9 

11 

2 

4 

3 

2 

: 

:      u     :  60-69 

58.9 

165 

11 

69 

69 

21 

6               ! 

:     ^     :7o-79 

34.6 

&7  ■ 

5 

45 

33 

12 

2           : 

:     <    i8d-89 

2,6 

7 

- 

1 

5 

1 

: 

:            :90 

- 

- 

- 

- 

- 

- 

*            : 

FEMALE                                                                 : 

:            :Tolal  ' 

100 

239 

22 

115 

71 

26 

g           : 

:      c     : Index 

- 

50.7 

49.1 

51.6 

50.2 

50.5 

45.         : 

:      1     :30-39 

2.9 

7 

: 

1 

3 

1 

:             2 

:      g     :40-49 

43.9 

105 

:          13 

46 

30     ■ 

13 

:             1           : 

:     £     :56-59 
:     ^     :60-69" 

47.6 

114 

:            8 

59 

56 

9 

:             2           : 

3.7 

9 

:          1 

3 

2 

:           3 

:             -           : 

:      u     :70-?9 

1.9 

4 

- 

4 

- 

; 

:             -           : 

:     <jH     :80-89 

- 

- 

: 

- 

- 

: 

:             -           : 

:     £     :90 

- 

- 

: 

- 

- 

- 

:             -           : 

:'            :  Total 

100 

.       239 

:          22 

.      115 

71 

26 

5           : 

:            : Index 

- 

:     68.8 

:     67.2 

69.4 

68.9 

:     68.4 

:           65        ■ ": 

:      „     :30-39 

- 

- 

: 

- 

- 

- 

:             -            : 

:      h,     :40-49 

- 

- 

: 

- 

- 

- 

:             -            : 

:      ^     : 50-59 

5.0 

:         12 

:            2 

3 

1 

4 

:              2            : 

:      u     :60-69 

55.6 

153 

:          15 

65 

4g 

10 

:             2           : 

:     r.     :70-79 

.  35.1 

84 

:            7 

:         44 

21 

U 

:             1           : 

:     ^     :80-89 

4.3 

10 

: 

5 

4 

; 

:             -           : 

:            :96 

- 

- 

: 

- 

- 

- 

: 
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Hoolrvorm  Cases 
Hon-I.Salftrlal  Zones 
Her.oglobin  before  Treatment  and  after  Cure 
By  Sex  anl  Age  Gronps 


Table  No.   34 


. 

:            : 

AGE     GROUPS                                                                      : 

: 

:Egb        • 
:Scale 

Percent    \ 

Total 

0-5 

6-18 

19-40  : 

41-60  ; 

61  Plus      ; 

i  .J 

:  ^ 

: 

^.:Total 

100. 

1086 

47 

505 

377 

130 

27 

g:  Index 

_ 

68.3 

53.8 

67.1 

70.6 

70. 

69.4 

5:   3C-39 

8.2 

24 

.5 

13 

5 

3 

*:   40-49 

3.2 

35 

5 

17 

8 

5 

^:   50-59 

15.4 

168 

11 

88 

48 

15 

6 

0,:   60-69 

37. 

294 

12 

147 

97 

32 

6 

fe:   70-79 

41.6 

452 

14 

212 

158 

56 

12 

'^:   80-89 

8.9 

97 

2 

25 

48 

19 

3 

•^t   90 

1.7 

16 

- 

3 

13 

- 

- 

: Total 

100. 

1086 

47 

505 

377 

130 

27 

:  Index 

81.5 

77.7 

80.4 

83.1 

82.2 

82 

:   30-39 

_ 

_ 

- 

- 

- 

£:   40-49 

.1 

1 

. 

_ 

_ 

1 

. 

g :   50-59 

.2 

2 

_ 

2 

_ 

- 

- 

u  :  60-59 

5.5 

60 

9 

30 

17 

4 

_ 

^  :   70-79 

32.9 

357 

18 

194 

97 

37 

11 

S  :  30-89 

51.3 

557 

18 

250 

201 

75 

13 

:  90 

10. 

:  109 

2 

29 

•       62 

13 

.-    _3.__ 

:< 
:s 

: Total 

100. 

1000 

56 

531 

298 

107 

8 

+j  :  Index 

66.9 

62.5 

67.6 

:       67.7 

67.9 

67.5 

g  :  30-39 

2.7 

27 

5 

12 

10 

- 

^  :   40-49 

3.5 

35 

3 

19 

.       10 

2 

1 

S  :  50-59 

:       15.6 

156 

11 

88 

43 

14       ■ 

- 

^  :  60-69 

2S.7 

297 

19 

:     149 

:       81 

45 

3 

0)  :  70-79 

:       42.5 

.  425 

•       18 

:     228 

.     133 

42 

4 

S  :   SO-SS 

:          5.6 

•     56 

33 

19 

4 

%:  90 

.4 

4 

_ 

2 

o 

. 

"■  :Total 

.      100. 

:10'X 

56 

531 

:     298 

107 

8 

:  Index 

• 

:     81.1 

77.5 

31. 

81.8 

80. 

:         80. 

:   30-39 

: 

; 

. 

_ 

: 

: 

_ 

:fc 

:   4:-49 

: 

: 

_ 

: 

: 

: 

: 

• 

^:   5:-59 

:          .3 

:       3 

: 

- 

:         2 

1 

: 

d,  :  60-69 

:         5.7 

:     57 

:         8 

:       31 

:       13 

4 

:           1 

u  :  70-79 

:        34.4 

:  344 

:       26 

:     182 

:       93 

:         41 

:          2 

: 

^  :   30-89 

:     '^.2 

:  522 

:       22 

:     234 

:     158 

:         53 

:          5 

: 

<  :  90 

:       '  7.4 

:     74 

: 

:       34 

:       32 

8 

: 

L 
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Ilook'.vonn  Cases 
HsTiiOglobin  before  Treatrrient  and  after  Ciire 
Total  Cases     -  By  Age  Gro-ups 


Table   No. 

35 

: 

Hgb          J 
Scale 

Percent   • 

AGE 

GROIT^ 

Total 

0-5 

6-18        : 

19-40 

41-60      • 

61  Plus   : 

Total 

100. 

2605    • 

143 

1270  _j 

846 

3S9        • 

47       : 

Index 

64.5 

57.5 

64.3 

65.7 

65.2   • 

63.5   : 

•     1        - 

30-39 

2.4 

63     • 

8 

29 

20 

4 

2       : 

40-49 

11.6 

303 

33 

139 

94 

31       • 

6       : 

:  ^     - 
;  a    - 

50-59 
60-69 

31.9 

569 

36 

291 

169 

62        • 

11       : 

23.5 

612 

32 

304 

186 

81 

9       : 

70-73 

33.9 

885 

32 

444 

2S5 

98 

16       : 

80-89 

5.9 

153 

2 

58 

67 

33        ' 

3       : 

:     ^         ■ 

GO 

.8 

20 

» 

5 

15 

: 

"      : 

i  2 
:  5    : 

:  Total 

2605 

143 

1270 

846 

:     299 

47       : 

:  Index 

78.7 

74.6 

78.6 

78.8 

:       78.8 

77.5   : 

:  30-39 

_ 

« 

_ 

. 

. 

: 

: 

:  40-49 

. 

1 

. 

. 

- 

:        1       ' 

:  50-59 

1.0 

28 

4 

9 

6 

:         7 

2       : 

:      © 

:  50-69 

:       15.9  . 

415 

41 

193 

134 

:       39 

8       : 

:     ^ 

:  70-79 

:       33.9 

:     882 

56 

:    465 

244 

:     101 

16       : 

: 

: 

:   80-89 

•       43.1 

1GS6 

40 

540 

368 

:     130 

18       : 

:  90 

:        7.1 

183 

2 

•       63 

94 

:     21 

3       : 
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Hookwom  Cases 
IJalarial  Zones 

Hemoglobin  before  Treatment  and  After  Cure 
By  Age  -  Total  Cases 


Teble   No. 

36 

:                   :  Hgb 

Percent 

Total 

AGS     GROUPS                                           : 

Scale 

0-5 

6-16 

19-40 

41-60 

61  plus    : 

•        1 

:    ^ 

(C 

;    s 

Total 

16C. 

519 

40 

254 

171 

62 

12           : 

Index 

- 

50.7 

49. 

50.9 

50.8 

51.4 

47.6     ■  : 

30-3$ 

2,3 

12 

- 

4 

5 

1 

2       : 

40-49 

44.8 

235 

25 

105 

76 

24 

5       : 

50-59 

47.2 

245 

14 

115 

78 

53 

S       : 

60-69 

4.0 

21 

1 

8 

8 

4 

: 

70-79 

l»i 

8 

- 

4 

4 

- 

: 

S0-§9 

- 

- 

- 

- 

- 

- 

: 

90 

- 

- 

- 

- 

- 

- 

: 

:          o 

;    ^ 

u 

:         <s> 

:        ^ 

< 

Total 

100 

519 

40 

234 

171 

62 

12       : 

Index 

- 

66.7 

67 

6d' 

69.3- 

68.3- 

65.8       : 

30-39 

- 

- 

- 

- 

- 

- 

: 

40-49 

- 

- 

- 

- 

- 

- 

: 

50-59 

4.4 

"^T" 

4 

7 

4  - 

6 

2        : 

60-69 

57.4 

24  ■■ 

132 

104 

51 

7       : 

:  70-79 

.     34.5 

181 

12 

89 

54 

25 

3       : 

.  80-B5 

.        3.4 

17 

- 

6 

9 

2 

: 

90 

- 

- 

- 

- 

- 

- 

: 
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Hcok".vorm  Cases 
Non-I.feilarial  Zones 
Eeroglobin  before  Treatirient  and  after  Cure 
Total  Cases  -  By   .?^e  Groups 


Tpble  No.    37 


;       SLe  >'''^'  ?''^'-  - 

AGE     GROUPS 

0-5 

6-18 

19-40 

41-60         . 

61 

:                  :Total    :     100.        :2086 

103 

1036 

675 

237 

35       : 

:      c         : Index   :       -           :     67.S 

60.8 

67.4 

69.4 

68.9 

69       : 

:       %          :   X-39:         2.4     :     51 

8 

25 

15 

3 

:      'i          :  40-49:         3.3     :     70 

8 

36 

18 

7 

1       : 

:       u          :  50-59:       15.5     :   324 

22 

176 

91 

29 

6       : 

:                 :  60-69:       28.3     :  591 

31 

296 

178 

77 

9       : 

:       t          :  70-79:        42.2     :   877 

32 

440 

291 

98 

16       : 

:      -w         :  50-89:         7.3     :   153 

2 

58 

67 

23 

3       : 

:      m         :  90       :         1.0     :     20 

_ 

5 

15 

. 

:                 : Total   :     100.       :2086 

103 

1036 

675 

239 

35        : 

:                 :  Index  :       -           :     81.3 

77.6 

:       80.7 

82.6 

81.6 

81.5  1 

:      t         :  30-39:       -          :       - 

_ 

. 

- 

- 

:     C         :  40-49:      -          :      1 

. 

. 

- 

1 

-       : 

:       „          :  50-59:            .3     :       5 

« 

:         2 

2 

1 

_ 

:      u          :  60-69:         5.6      :   117 

17 

61 

30 

8 

1       : 

:     ^          :  70-79:       33.6     :  701 

44 

:     376 

•   190 

•       78 

13       : 

:      '*'          :  83-89:       51.7     :1079 

:       40 

:     534 

:   359 

128 

:       18       : 

:                 :  90       :         8.8     :  183 

:         2 

:       63 

:     94 

21 

:        3       : 

52 


Hookworm  Cases 

Hemor.lobin  before  Treatment  and  After   Cure 

By  Oocupation,    Sex  and  Age. 


c 
o 

a 

3 
o 
o 
c 

;;  K  M  0  G  L  0  B  I  N 

■     :^  CALl^                                     1 

rOTAL  CASES 

TOTAL  CASES 

AGE        - 
GROUPS 

Before   Treatment 

After   Cure 

Tn- 
de: 

To- 
tal 

^ 

% 

59 

m:70- 

69     Vi 

80- 
89 

90 

'Z-. 

To- 
ta. 

'?9 

% 

50- 
59 

% 

'^ 

80- 
«9 

90 

ct 

Total     i 

i4.5 

?r^,'-5 

6:^ 

303 

RfiQ 

6121885 

153 

20 

7B.7 

;nr5 

1 

284151 

3S2_109.6_I22j 

Percent 

LOO. 

3.4 

1L6: 1.9  [835  33.  J 

5.? 

O.P 

100. 

. 

1.1 

15.9 

33,81 

42.J7.0l 

0-5 

■57.5 

143 

8 

33 

36 

32 

32 

2 

74.6 

143 

_ 

_ 

4 

41 

56 

40 

2 

6-13 

64.3 

1270 

29 

139 

291 

304 

444 

58 

5 

79.6 

1270 

_ 

_ 

c 

193 

465 

540 

3S. 

94 

t 

19-40 

65.7 

B46 

20 

94169^86  ' 

295 

67 

15 

78.7 

846 

_ 

. 

6 

134 

244 

368 

41-60     65. d 

299 

4 

31 

62 

81 

98 

23 

_ 

78. 8 

299 

_ 

1 

7 

39 

101 

130 

3.L 

61 

fi:^.fs 

47 

?. 

6 

11 

9 

16 

3 

_ 

77.5 

47 

_ 

_ 

2 

8 

16 

18 

3 

o 

o 

Total 

6,1.^- 

946 

36 

114 

195 

232 

n? 

48 

3 

73.6 

?46 

_ 

_ 

17 

157 

305 

401 

66 

Percont 

100. 

^.R 

2.1 

?0  7 

24.5 

33.6 

5.0 

.3 

100. 

_ 

_ 

1.7 

ie..6 

32.3 

4-5 

6.? 

0-5 

57.5 

141 

8 

32 

3€ 

32 

31 

2 

- 

74.6 

141 

- 

- 

4 

40 

56 

39 

2 
23 

6-18 

6  5.4 

276 

11 

24 

5£ 

62 

100 

23 

1 

79.8 

276 

_ 

_ 

2 

41 

78 

13^ 

19-40 

64.3 

380 

14 

41 

80 

86 

136 

19 

2 

79.4 

380 

_ 

- 

4 

59 

115 

16S 

33 

41-60 

R4.7 

136 

1 

15 

23 

49 

44 

4 

_ 

78.5 

136 

_ 

5 

14 

53 

56 

8 

61 

55.8 

13 

2 

2 

2 

3 

^ 

_ 

_ 

73.4 

13 

_ 

2 

3 

3 

5 

1 

5 

Total 

66.5 

R18 

11 

88 

164 

167 

?94 

99 

15 

80 

818 

_ 

1 

5 

128 

227 

365 

92 

Percent 

100 

1.3 

10-8 

20. 

|20.3 

35.9 

9.7 

2. 

_ 

10?. 

- 

.1 

0.6 

lfV6 

27.7 

44^ 

pL 

0-5 

_ 

_ 

_ 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 
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_ 

1 
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0-5 

. 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

6-18 
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.5 
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_ 
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- 
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_ 

3 
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1 
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_ 
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- 
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10 

1 
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2 
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_ 

_ 
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^ 

_ 

1 

1 

? 
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- 

61 
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o 
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3. 
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% 

40-  50- 
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^9 

% 
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In- 
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tft: 

% 
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% 

GO- 
GS 
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79 

80- 
8? 

90 

Total 

34.7 

1366 

29 

163  2?o 

306 

456 

97 

16 

73.8 

1365 

1 

13 

225 

454 

554 
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_ 

100. 

2.1 

1L8|215 

22^ 

33.4 

7.1 

1.3 

_ 

100. 

_ 

.1 

1.0  16>4 

3:\2 

114 

7.? 

0-5 

55.9 

65 

3 

17il7 

12 

14 

2 

_ 

74.5 

65 

_ 

_ 

2 

20 

23 

18 

2 

6-13 

S?.9 
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16 

72 
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3 

7,.l 
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_ 

6 

99 
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?D 
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66.8 

477 

7 

54 

90 
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48 

13 
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_ 

3 

7$ 
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63 

41-60 

65.3 
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3 
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33 

56 

19 

79.2 

166 

- 

1 

2 

25 

49 

76 

13 

61 

65.3 

34 

_ 

4 

9 

6 

12 

3 

- 

79.1 

34 

_ 

_ 

. 

5 

13 

13 

3 

o 

•H 

ra 
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58.2 

89 

7 

17 

19 

19 

23 

4 

_ 

76.2 

89 

_ 

_ 

3 

23 

23 

30 

5 
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- 

100. 

7.8 

19. 

2L3 

21.3 

25B 

4.8 

_ 

_ 

100. 

_ 

_ 

3.3 

2.5.8 

315 

32^ 

5.8 

0-5 

55.1 

64 

3 

16 

17 

12 

14 

2 

_ 

74.8 

64 

„ 

_ 

2 

19 

23 

18 

2 

6-13 

61.3 

11 

3 

1 

3 

2 

2 

_ 

78.6 

11 

_ 

_ 

3 

3 

3 

2 

19-40 

64. 

11 

1 

1 

1 

3 

5 

_ 

. 

80.4 

11 

_ 

_ 

1 

1 

1 

7 

1 

41-60 

71.6 

3 

_ 

. 

_ 

1 

2 

. 

« 
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3 

_ 

_ 

_ 

_ 

1 

2 

_ 

61 

- 
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- 
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o 
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- 
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32 
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_ 

2 

25 

45 

93 

16 
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66.8 
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6 

50 

86 

98 
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46 

12 

80.2 
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_ 

- 

2 

73 
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60 
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66.1 

154 

2 
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31 

51 

19 

_ 
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_ 
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1 

24 
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55.3 

34 

_ 

4 

9 

6 

12 

3 

- 

79.1 

34 

_ 

_ 

_ 

5 

13 

13 

3 

(0 

o 

Total 

65.3 

33 

1 

5 

6 

S 

13 

2 

1 

78.6 
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9 

_ 

_ 

1 

1 

7 

4 

_ 

61 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

6 

Total 
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By  Occupation,   3ex  and  Age. 
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0 
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s 

o 

AGE 
GROUPS 

HKMOGLOBIN                                    SCALE                                            | 

FEMALE 

TEltklZ 

Before   Treatment 

Aft=r   Cure 

In- 
dei 

^al 

30- 

7fd 

40- 
49 

50- 
59 

60- 
69 

70- 
79 

80- 
R9 

90 

aox 
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39 

40- 
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% 
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es 
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7? 

% 
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2 
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63.7 

1239 

M 
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TOfi 
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56 

4 
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_ 
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_ 
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_ 

2 
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33 

22 

. 

6-13 

64.7 
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13 
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33 

2 

78.9 
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_ 

_ 

3 

94 

226 

289 

34 

19-40 

64.3 

369 

13 

40 

79 

85 

133 

19 

2 

79.3 

369 

_ 

_ 

3 

58 

114 

162 

32 

41-60 

64.5 

133 

1 

15 

23 

48 

42 

4 

78.4 

133 

. 

_ 

5 

14 

52 

54 

8 

61 

58.8 
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2 

2 

2 
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- 
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- 

- 

2 

3 

3 

5 

- 
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Q 
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_ 
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HomorJobin  before   Treatment   and   after   Curo 
By  Occupation,   Sex  and  A^e 
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't. 

yo 
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100. 

2.3 
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4. 

1.7 
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4,4 

57.4 

^4.8 
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0-5 
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40 

_ 

35 

14 

1 

_ 
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40 

4 

24 

12 

- 

6-18 

50.9 

234 

4 

103 
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8 

4 

69. 

234 

7 
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89 

6 

19-40 

50.8 
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5 

76 

78 

8 

4 

69.2 

171 

4 
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9 

41-60 

51.4 

62 

1 

24 

33 

4 

„ 

68.3 

62 
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23 
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_ 
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_ 

c 
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6 
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67.9 
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14 
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57 

5 

Percent 
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4P.6 
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3.5 

.5 
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2.9 

e-5 

49.1 

39 

. 

24 

1-1 

1 

_ 
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39 

4 

23 
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6-18 

50.2 

36 

_ 

19 

16 

_ 

1 

67. 7 

36 

2 

22 

Vc 
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50. 

73 

4 

30 

7? 

2 

_ 

63.7 

7; 

2 

46 

21 

4 

41-60 

5C.C 

26 

1 

13 

9 

3 

« 

68.4 

26 

4 

10 

11 

1 
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45. 

5 

2 

1 

2 

_ 

_ 
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5 

2 

2 
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- 
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b 
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51.3 
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78 
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Percent 
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- 

- 

- 

- 
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- 
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- 
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- 

6-18 
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- 

15 

14 
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30 

- 

21 

9 

- 

19-40 

51,3 

91 

1 

43 
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5 

3 

68.8 

91 

2 
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29 
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41-60 

.53.5 

32 

- 
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22 
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- 

68.4 

32 

1 
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10 
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_ 
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- 
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- 

- 

- 

- 

- 

- 

- 

- 
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- 
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- 
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- 
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- 
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_ 

3 

2 

1 

1 

73.6 

7 

- 

2 

4 

1 
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4 

- 

2 

2 

- 

- 
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4 

1 

1 

2 

- 
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- 

- 

- 

- 

- 

- 
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- 

- 

- 

- 

- 

- 

rO 
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51.1 
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84 
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Percent 
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7? 
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8? 
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O 
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5 
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1^1 

12 

4 

58.  a 
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11 

16; 
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- 
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1.7 

4  5.7 

46.7 

4.3 

1.6 

_ 
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^c.Q 

34-B 

2.6 

0-5 

4-V^ 

18 

3 

12 

6 

_ 

'^6.6 

IP. 

,,,. 

2 

11 

5 

_ 

6-18 

50  3 

119 

55 

56 

5 

- 

68. 6 

119 

4 

69 

45 

1 

19-40 

51^ 

100 

2 

46 

42 

6 

4 

69. 

100 

3 

59 

33 

5 

41-60 

5:^2 

36 

- 

11 

34 

1 

- 

68.3 

36 

2 

21 

12 

1 

61  + 

495 

7 

. 

4 

3 

- 

- 

68.5 

7 

- 

5 

1 

- 

o 
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O 
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1 
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_ 
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?0 

3 
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5. 
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_ 

_ 
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_ 
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_ 

11 

6 

_ 

_ 
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1 

10 

5 

_ 

6-18 

55. 
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_ 

- 
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- 
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- 

1 

- 

- 
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45. 

2 

1 

_ 
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_ 

_ 

60. 

2 

1 

1 
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- 

41-60 
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15 
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- 

4 

3 

- 

- 

68. 
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- 
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